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OP 


The  Windsoii  Observ>tory. 


At  the  eastern  extremity  of  the  municipal  town  of 
Windsor  lies  the  Peninsula  Estate^  a  tract  containing  about 
250  acres  of  the  richest  alluvial  land.  It  is  so  called  be- 
cause it  is  nearly  surrounded  by  the  courses  of  the  Bawkes- 
bury  Eiver  and  its  tributary  the  South  Creek  at  their  con- 
fluence. On  a  hill  situated  a  little  south-west  of  the 
middle  of  Ihe  Estate,  and  whose  summit  is  about  fifty  feet 
above  the  local  mean  tidal  level,  stands  the  residence  of 
the  author,  with  the  two  Observatories  now  to  be  described. 
Occasional  astronomical  observations,  necessarily  of  a  rough 
character,  were  made  by  him  at  his  residence  from  1854  to 
1864,  the  instruments  employed  being  only  a  sextant,  an 
artificial  horizon,  a  telescope  of  If  inches  aperture,  eind  a 
common  but  excellent  eight-day  clock  with  seconds  pendu- 
lum. These  were  employed  chiefly  for  the  purpose  of  self- 
instruction  and  for  providing  gratuitous  information  of  a 
popular  character  for  the  daily  newspapers.  To  these  in- 
struments were  added  a  refracting  telescope  by  Jones,  of 
3j  inches  aperture  and  48  inches  focal  length  in  November, 
1861,  and  an  excellent  eight-day  half -seconds  box-chrono- 
meter by  Parkinson  and  Frodsham,  No.  1042,  in  April, 
1864.  At  the  close  of  1863  a  small  observatory  was 
erected  on  the  western  side  of  his  residence,  the  walls  being 
constructed  of  pine  and  the  roof  covered  with  slates.  The 
building  comprised  a  transit-room,  with  two  meridian  piers 
and  their  corresponding  openings  in  the  walls  and  roof,  and 
likewise  a  prime  vertical  room.      The  local  mean  time  was 


determined  by  means  of  a  transit  instrument  made  expressly 
for  the  observatory  by  A.  Tornaghi,  of  Sydney,  and  mounted 
in  September,  1864.  The  telescope  is  supported  between  the 
pivots,  and  originally  had  an  object  glass  of  2*1  inches 
aperture  and  20  inches  focal  length.  The  object  glass  was 
broken  in  June,  1874,  and  was  replaced  by  another  of  two 
inches  aperture  and  a  greater  focal  length.  The  setting 
circle  is  aflftxed  to  one  end  of  the  axis  of  the  transit.  The 
graduated  limb  is  of  silver  and  5^  inches  in  diameter  ;  the 
divisions  are  each  equal  to  20',  and  are  subdivided  by  opposite 
verniers  to  20".  The  distance  between  the  pivots  is  12 
inches.  The  instrument  was  originally  provided  with  a 
heavy  metal  stand,  similar  to  that  belonging  to  the  Tick- 
field  Observatory  and  represented  on  page  653  of  Chambers' 
Descriptive  Astronomy^  Ed.  1867.  This  stand  was  firmly 
secured  to  the  eastern  pier  and  was  thus  employed  till  a 
double  pier  was  erected  at  the  western  end  of  the  building 
in  3867.  The  instrument  was  now  provided  with  V's 
secured  immediately  to  the  stone  caps  of  the  pier,  one  ad- 
justable for  level  and  the  other  for  azimuth.  Beneath  a 
trap  door  in  the  fioor  of  the  building  the  main  body  of  the 
pier  supported  a  trough  of  mercury  employed  in  connexion 
with  a  Bohnenberger  eyepiece  and  a  level  for  determina- 
tions of  coUimation  eiTor.  The  metal  stand  before  men- 
tioned was  subsequently  transferred  to  the  prime  vertical 
pier  for  latitude  observations  and  again  restored  to  its  ori- 
ginal place  on  the  eastern  pier.  The  transit  system  origi- 
nally consisted  of  five  threads  crossed  at  right  angles  by 
two  other  threads  about  2'  apart.  The  equatorial  distances 
of  the  threads  from  the  mean  of  the  threads  in  mean  time, 
are  according  to  the  latest  determinations  : — A-  +  33*'593, 
B-  +  l6*-606,  C=  +  0--I79,  D — 16--922,  E — 33*-456.  The 
letters  are  in  the  order  of  a  star's  transit  above  the  pole 
with  the  setting  circle  east.  The  threads  were  accidentally 
destroyed  in  November,  1867,  but  were  at  once  replaced 
by  the  maker  with  another  system  consisting  of  seven 
threads.  The  latest  determinations  of  the  equatorial  dis- 
tances in  mean  time  of  the  new  threads  from  the  middle 
thread  gave  the  following  results  : — 
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the  first  set  corresponding  to  the  old  and  the  second  to  the 
new  object-glass.  The  telescope  has  four  eyepieces,  namely, 
an  ordinary  positive  eyepiece,  a  diagonal  eyepiece,  and  two 
Bohncnberger  eyepieces.  It  was  originally  furnished  with 
a  striding  level  divided  to  tenths  of  an  inch,  each  division 
being  equal  to  15"*9.  In  reading  this  level  the  divisions 
were  sub-divided  by  estimation  to  tenths.  In  December, 
1 875,  a  more  delicate  level,  the  workmanship  of  Troughton 
and  Simms,  was  supplied  by  the  Messrs.  Flavelle  Bros.,  of 
Sydney,  the  value  of  each  division  being  1"-1.  The  pivots 
of  the  transit  instrument,  so  far  as  can  be  determined  by 
means  of  the  level,  are  not  perfectly  cylindrical,  and  the 
circle  pivot  is  much  smaller  than  the  lamp  one.  Various 
corrections  for  inequality  of  pivots  have  been  employed  and 
the  most  recently  adopted  v^due  is  2"*  8.  A  lamp  was  origi- 
nally provided  by  the  maker  for  the  illumination  of  the  tran- 
sit threads.  Owing,  however,  to  some  defect  in  the  adjust- 
ment of  the  reflector  in  the  telescope  tube,  the  arrangement 
has  never  been  satisfactory.  The  illumination  was  there- 
fore effected  by  means  of  a  circular  concave  reflector  at- 
tached to  a  ring  on  the  object  end  of  the  telescope.  The 
transit  instrument  is  readily  transferred  from  one  set  of  Vs 
in  the  meridian  to  another  set  in  the  prime  vertical.  On 
the  bank  of  the  South  Creek,  south  of  the  Observatory, 
stands  a  meridian  mark  corresponding  to  the  western  or 
double  pier  before  described.  A  stout  iron-bark  post  is 
sunk  perpendicularly  into  the  ground  to  the  depth  of  about 
five  feet,  its  top  being  nearly  level  with  the  northern  sloping 
surface  of  the  bank.  About  six  inches  below  the  top  a 
piece  of  white  porcelain  is  let  into  the  post,  and  over  this 
is  secured  a  plate  of  copper  painted  black,  with  a  circular 
hole  in  it  about  a  quarter  of  an  inch  in  diameter.  The 
porcelain  is  thus  seen  through  the  perforation  from  the 
Observatory  as  a  small  white  spot  on  a  black  ground. 
This  spot  long  served  as  a  meridian  and  coUimating  mark 
for  the  transit  instrument,  its  centre  from  the  most  recent 
observations  being  7"'7  east  of  the  meridian.  From  Sep- 
tember, 1861,  to  September,  1879,  the  chronometer  was 
regulated  to  mean  solar  time.  In  computing  the  mean 
times  of  the  transits  of  the  clock  stars,  the  sidereal  time  at 
Greenwich  mean  noon,  as  given  in  the  Nautical  Almanac, 
was  diminished  by  Im.  39*10s.,  the  correction  correspond- 
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ing  to  the  adopted  longitude,  lOh*  3m.  15'7s.  E.  This 
value  of  the  longitude  depends  on  that  derived  for  the 
Sydney  Observatory,  (See  Sydney  Ast.  and  Met.  Obs., 
1861 ,  p.  82  A  combined  with  an  approximate  determination 
by  telegraph  of  the  difference  between  Sydney  and 
Windsor.  Notwithstanding  the  imperfections  of  the  in- 
strumental means,  every  precaution  was  taken  in  the  work 
of  observation  so  that  the  error  of  determination  of  the  local 
mean  time,  from  a  set  of  transits  on  any  evening,  could 
hardly  exceed  half  a  second.  A  small  octagonal  tower 
rising  from  the  centre  of  the  Observatory,  and  covered  by 
a  conical  revolving  roof,  accommodated  the  3^  inch  refractor 
already  referred  to.  It  was  mounted  by  tie  author  him- 
self in  1864,  according  to  the  Sissons  or  old  English 
method,  and  with  sufficient  accuracy  to  enable  him  to 
identify  stars  of  comparison.  It  has  a  finder,  and  had 
originally  six  eyepieces,  namely,  one  terrestrial  or  erect- 
ing eyepiece  and  five  negative  eyepieces  with  magni- 
fying powers  ranging  from  30  to  120  diameters.  It  was 
furnished  with  two  ring-micrometers  by  Tomaghi,  and  with 
this  telescope  all  the  extra  meridian  observations  were  made 
till  the  acquisition  of  a  4^  inch  equatorial  in  June,  1872. 
In  1874,  a  circular  building  of  pine,  twelve  feet  in  di- 
ameter, was  erected  a  few  yards  south-east  of  the  Obser- 
vatory already  described,  for  the  temporary  reception  of  the 
latter  instrument.  This  telescope  was  purchased  from 
Anthony  Hordem,  Esq.,  of  Sydney,  for  whom  it  was  made 
in  1870,  by  Cooke  and  Sons,  of  York,  but  was  then  unpro- 
vided with  micrometers  of  any  kind.  Its  object  glass  has 
a  clear  aperture  of  4^  inches  and  a  focal  length  of  70  inches. 
It  is  mounted  according  to  the  Fraunhofer  method  and  is 
adjustable  to  any  latitude.  When  it  came  into  the  posses- 
sion of  the  writer  it  was  mounted  on  a  firm  wooden  tripod, 
but  was  at  once  transferred  to  a  temporary  wooden  plat- 
form in  the  equatorial  tower  of  the  Observatory.  In 
August,  1874,  it  was  removed  from  its  temporary  position 
to  the  circular  building  above  mentioned.  The  polar  axis 
and  the  socket  or  bearing  of  the  declination  axis  are  formed 
of  one  piece  of  metal.  The  telescope,  which  carries  a  finder 
of  If  inch  aperture  and  15  inches  focal  length,  is  secured 
in  its  cradle  at  one  extremity  of  the  declination  axis  and  at 
the  other  extremity  are  the  declination  circle  and  counter- 


poise.  At  the  lower  or  north  end  of  the  polar  axis  is  the 
hour  circle,  five  inches  in  diameter.  It  has  a  double  set  of 
divisions  on  its  edge,  and  when  clamped  revolves  with  the 
polar  axis,  and  when  undamped  is  revolved  on  the  axis  by- 
means  of  a  milled  head.  Above  this  circle  is  a  fixed  ver- 
nier whose  zero  is  in  the  meridian,  and  below  it  is  another 
circle  fixed  to  the  polar  axis,  not  graduated,  but  carrying 
another  vernier  whose  zero  coincides  with  that  of  the  upper 
vernier  when  the  telescope  is  in  the  meridian.  The  hour 
circle  is  divided  on  brass  to  two  minutes  of  time,  and  these 
divisions  are  again  read  off  by  a  microscope  and  vernier  to 
five  seconds.  The  declination  circle  is  five  and  a  half 
inches  in  diameter  and  is  divided  on  its  brass  edge  to 
30'  and  subdivided  by  two  verniers  to  single  minutes.  The 
graduation  expresses  declination.  The  telescope  is  provi- 
ded with  the  usual  arrangements  for  clamping  and  slow 
motion  in  right  ascension  and  declination.  It  had  origi- 
nally two  diagonal  eyepieces,  one  a  Cooke  first  surface  re- 
flexion prism  and  the  other  a  Herschelian  reflector,  also  a 
transit  eyepiece,  a  comet  eyepiece,  a  terrestrial  eyepiece, 
and  six  negative  eyepieces  with  powers  of  55,  80, 120, 180, 
265  and  400  diameters,  and  the  usual  dark  glasses  for  ob- 
serving the  sun.  The  two  ring-micrometers  formerly  em- 
ployed with  the  3 J  inch  refractor  were  at  once  adapted  to 
the  instrument.  In  April,  1879,  a  position  filar  micrometer 
and  apparatus  for  illuminating  the  threads  in  a  bright  field, 
were  received  from  the  Messrs.  Cooke,  through  the  Messrs. 
Flavelle,  of  Sydney.  The  position  circle  is  about  3^  inches 
in  diameter  and  is  divided  on  silver  to  single  degrees  and 
by  opposite  verniers  to  tenths  of  a  degree.  The  micro- 
meter screws  each  carry  a  single  thread,  their  heads  being 
divided  on  silver  into  lOU  equal  parts.  An  inner  brass 
circle  registers  the  number  of  whole  turns  of  each  screw. 
One  of  the  threads  is  brought  into  the  axis  of  coUimation 
of  the  telescope  and  usually  regarded  as  fixed  and  therefore 
kept  at  a  constant  reading.  One  revolution  of  the  adopted 
moveable  screw  is,  according  to  the  best  determination 
from  transits  of  circumpolar  stars,  equal  to  29"'688.  This 
screw  has  been  carefully  tested  at  every  revolution  through- 
out its  length  and  found  to  be  satisfactor}\  The  position 
threads  consist  of  two  14"  apart  and  one  of  them  is  em- 
ployed as  the  transit  thread  in  differential  observations  of 
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right  ascension.  Tlie  exact  perpendicularity  of  these 
threads  to  the  declination  threads,  as  well  as  the  mutual 
parallelism  of  these  latter  threads  themselves,  has  been 
carefully  verified.  The  micrometer  is  furnished  with  four 
eyepieces  having  powers  ranging  from  90  to  325  diameters. 
The  illuminating  lamp  is  suspended  in  a  crutch  affixed  to 
the  side  of  the  telescope  tube,  and  is  provided  with  the 
proper  arrangement  for  insuring  its  constant  verticality  and 
for  colouring  the  light.  The  illuminating  arrangement  has 
always  given  complete  satisfaction,  but  there  being  no 
means  of  exhibiting  bright  threads  on  a  dark  field,  all  faint 
objects  were  until  the  close  of  1881  observed  by  means  of 
the  ring-micrometers  previously  referred  to.  It  is,  how- 
ever, well  known  to  astronomers  that  it  is  only  under  cer- 
tain conditions  which  cannot  always  be  secured,  that 
differential  measures  with  this  form  of  micrometer  yield 
satisfactory  results.  Since  1881,  the  use  of  the  ring,  ex- 
cept in  one  particular  instance,  has  been  abandoned,  and 
for  the  observation  of  faint  objects  a  square  bar-micrometer 
has  been  substituted.  This  micrometer,  which  was  made 
by  the  Messrs.  Cooke,  was  received  at  the  close  of  April, 
18  82.  It  is  similar  to  that  designed  by  Graham,  and 
described  on  page  vi  of  the  Introduction  to  *^  Cooper's 
Catalogue  of  Ecliptic  Stars."  At  the  request  of  the  author, 
however,  threads  were  stretched  between  the  opposite 
angles  of  the  square  to  serve  for  ready  and  accurate  ori- 
entation of  the  micrometer.  The  lengths  of  the  diagonals 
reckoning  from  the  intersections  of  the  middle  lines  of  the 
bars  is,  according  to  numerous  careful  observations  of  pairs 
of  well  determined  stars,  equal  to  1522''*8.  It  was  found 
that  when  the  adopted  declination  thread  was  made  coinci- 
dent with  a  parallel  of  declination  there  were  errors  of 
difference  of  right  ascension  amounting  to  several  tenths  of 
a  second  of  time  in  the  case  of  stars  whose  difference  of 
declination  was  considerable.  A  thorough  investigation  of 
the  errors  was  made  and  a  table  formed  for  facilitating  the 
calculation  of  the  corrections  of  differential  right  ascension. 
No  appreciable  error  is  experienced  in  the  determinations 
of  differential  declination.  It  is  found  that  observations 
with  this  form  of  micrometer  are  more  convenient  and  re- 
liable than  those  with  the  ordinary  ring.  All  the  extra- 
meridian  observations  involving  measurement,  from  1873 
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down  to  1886,  have  been  made  with  the  equatorial  just  des* 
cribed. 

In  1879,  a  substantial  Observatory  of  brick  was  erected 
a  few  yards  south-west  of  the  old  building.  From  the 
€entre  of  a  large  room  at  its  west  end  rises  a  pyramidal 
pier  of  brick  and  cement  which  passes  through  the  ground 
floor  and  a  floor  above.  To  this  pier  the  4|  inch  equatorial 
was  transferred  at  the  close  of  August,  1879.  The  instru- 
ment has  remained  there  down  to  the  present  time  and  is 
protected  by  a  galvanized-iron  roof  revolving  on  ten  wheels 
on  a  circular  plate  faced  with  iron.  The  opening  in  this 
roof  extends  from  horizon  to  horizon  and  is  closed  by  six 
shutters,  two  of  which  open  outwards  and  the  others  inwards. 
The  apartment  under  the  equatorial  room  serves  as  an  office 
and  computing  room.  On  the  south  side  of  this  apartment 
is  the  prime  vertical  chamber  with  its  pier,  and  on  the 
eastern  side  the  meridian  transit  room  for  time  observations. 
The  meridian  room  is  furnished  with  an  excellent  transit- 
instrument  made  for  the  Observatory  by  the  Messrs.  Cooko, 
and  mounted  on  a  substantial  pier  in  September,  1879. 
The  instrument  is.  of  that  form  which  has  the  telescope 
between  the  pivots  and  is  mounted  on  a  heavy  metal  frame 
standing  on  tiie  pier,  the  whole  frame  being  adjustable  for 
level  and  azimuth.  The  object  glass  has  a  clear  aperture 
of  three  inches  and  a  focal  length  of  thirty -Ave  inches. 
The  setting  circle  is  of  brass  with  a  graduated  limb  of  silver 
about  five  inches  in  diameter.  It  is  secured  to  the  eye  end 
of  the  telescope  and  is  supplied  with  a  level  and  two 
opposite  verniers  read  off  by  microscopes.  The  divisions  of 
the  limb  are  20'  and  these  are  subdivided  by  the  verniers 
to  2Q\  The  readings  are  zenith  distances.  The  telescope 
has  three  ordinary  positive  eyepieces  with  powers  of  45, 
70,  and  90,  and  a  diagonal  and  Bohnenberger  eyepiece, 
with  powers  of  60  and  30  respectively.  The  level  is  a 
delicate  one  with  a  radius  of  curvature  of  about  1 130  feet, 
and  its  divisions  are  on  the  tube  and  extend  as  far  as  fifty- 
two  each  way  from  the  centre.  Each  division  has  been 
found  equal  to  O'-S.  By  means  of  the  level,  which  is  a 
striding  one,  the  inclination  of  the  axis  of  the  transit-instru- 
ment can  be  measured  between  the  limits  of  25  and  154 
degrees  of  zenith  distance.  The  pivots  are  sensibly  cylin- 
drical and  equal,  and  the  distance  between  them  is  18 
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inches.  The  transit  system  consists  of  five  threads  designa- 
ted as  A,  B,  C,  D,  E,  in  the  order  of  transit  above  the  pole 
when  the  clamp*is  east.  The  equatorial  distances  of  the 
four  outer  threads  from  the  middle  thread  in  mean  and 
sidereal  time  have  been  recently  determined  as  follows  : — 

Threads.  Mean  Time.  Sidereal  Time. 

A  +19-456  +19-608 

B  +9-759  +9.786 

D  ^9-971  -9-998 

E  -19-592  -19-646 

The  reduction  for  a  complete  observation  of  an  equatorial 
star  at  the  upper  culmination,  clamp  east,  is  therefore 
—  0-070s.  The  threads  are  illuminated  by  a  lamp  standing 
on  a  shelf  near  one  of  the  pivots.  The  light  falling  on  a 
lens  in  one  of  the  pivots  passes  down  the  hollow  conical 
axis  of  the  transit  and  is  brought  to  a  focus  on  a  small  re- 
flector in  the  middle  of  the  central  cube,  thence  it  proceeds 
down  the  tube  to  the  transit  system.  The  piers  of  the 
equatorial  and  transit-instruments  are  substantial,  and  are 
remarkably  free  from  sudden  fluctuations  of  level  consider- 
ing the  nature  of  the  foundation,  which  consists  of  clay  and 
loam.  Both  piers  are  built  on  a  substratum  of  pitch  and  tar 
to  prevent  the  rise  of  damp.  It  is  remarkable  that  from 
April,  1882,  to  May,  1885,  the  eastern  pivot  of  the  transit- 
instrument  gradually  rose,  so  that  on  several  occasions 
during  that  period  it  was  found  necessary  to  lower  the 
pivot  in  order  to  keep  the  inclination  within  measureable 
limits.  The  following  is  a  record  of  the  adjustments  made : 
—April  29,  1882,  13'-3 ;  June  15,  1882,  10"-9  ;  September 
14,  1883,  9'-6;  February  26,  1884,  15"-9  ;  April  8,  1884, 
l2''-8  ;  July  31,  1884,  5''-6 ;  January  30,  1885,  7''-8 ;  March 
14,  1885,  15"-4;  April  23,  1885,  16''-9  ;  May  12,  1886, 
8"-5.  Their  sum  is  116"'7.  Subsequently  to  the  last  men- 
tioned date  the  western  pivot  has  been  on  the  whole  rising. 
Thinking  these  changes  might  be  due  to  a  general  oscilla- 
tion of  the  hill  on  which  the  Observatories  stand,  I  made  a 
series  of  simultaneous  observations  of  the  level  errors  of  the 
two  transit-instruments,  the  one  in  the  old  and  the  other  in 
the  new  Observatory.  Although  the  changes  of  level  in  the 
two  instruments  followed  the  same  law  for  a  time  they 
ultimately  became  discordant.  The  cause  of  change  for 
each  instrument  must  therefore  be  an  immediate  local  one. 
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I  may  r^nark  that  one  or  more  sets  of  level  readings  are 
taken  on  every  evening  when  transit  observations  are  made 
for  time.  There  is  no  micrometer  in  connexion  with  the 
transit  threads,  but  the  collimation  of  the  middle  thread  is 
usually  kept  perfect  by  viewing  periodically  by  reversal 
the  slightly  inclined  middle  thread  of  the  two*inch  transit- 
instrument  mounted  on  a  pier  a  little  north  of  the  transit 
room.  On  some  few  occasions  the  error  of  collimation  has 
been  determined  by  observing  the  lower  transit  of  a  oir- 
cumpolar  star  over  two  of  the  side  threads  with  the  clamp 
alternately  east  and  west,  and  on  other  occasions  by  means 
of  the  level  and  the  Bohnenberger  eyepiece.  The  adjust- 
ment for  collimation  has  proved  to  be  of  a  pretty  permanent 
character.  The  azimuth  error  is  deduced  either  from  transits 
of  (3  Hydri  and  /3  Chamealeontis  at  opposite  culminations, 
from  those  of  a  star  in  high  south  declination  and  one  near 
the  equator,  or  occasionally  from  those  of  a  high  and  low 
star  north  of  the  zenith.  This  error  is  also  pretty  constant. 
The  reductions  have  throughout  been  effected  by  means  of 
Mayer's  well  known  formula,  namely  : — 

b  con  Z    i_       e         1     a  sin  J? 


Sum  of  Instrumental  Corrections  =  ,i^+— £—+,4 

16  cas  h    *    15  C08  b    *    15 
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a,  dj  Cy  being  the  azimuth,  level  and  collimation  constants 
respectively  and  8,  Z  the  declination  and  zenith  distance  of 
the  star  observed.  The  corrections  for  all  stars  north  of  the 
zenith  have  recently  been  derived  from  a  carefully  calculated 
MS.  Table  whose  arguments  are  each  degree  of  declination 
from  —33^  to  +66^,  and  the  values  of  a,  by  e,  for  every 
second  of  arc  from  1  to  15.  Star-transits  south  of  the 
zenith  are  reduced  by  means  of  a  MS.  Table  of  ordinary 
factors  for  every  degree  of  declination  except  in  cases  of 
very  high  south  declination,  when  special  calculations  of 
the  corrections  are  made.  The  timekeeper  of  the  Observa- 
torv  has  been  either  the  old  Parkinson  and  Frodsham 
chronometer  before  referred  to,  or  another  excellent  one  by 
John  Poole,  obtained  in  Kovember,  1882,  and  bearing  the 
number  2962.  These,  until  the  close  of  1885,  were  regu- 
lated to  mean  time,  but  subsequently  the  first-named  in- 
strument has  been  regulated  to  sidereal  time.  Since  a  more 
accurate  determination  of  the  longitude  was  obtained,  the 
calculations  of  the  mean  times  of  transit  of  the  dock  stars 
have  been  made  by  employing  —  Im.  39*12&  as  the  correo- 
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tion  of  the  sidereal  time  at  Ghreenwioh  mean  noon.  These 
calculations  have  been  checked  by  the  use  of  the  other 
quantity  in  the  Nautical  Almanac  known  as  the  mean  time 
of  transit  of  the  First  Point  of  Aries^  the  correction  for  this 
value  being  +lm.  38*84s.  Since  1885,  however,  the 
sidereal  clu*onometer  has  been  employed  as  the  transit 
chronometer.  For  time  determinations,  the  usual  clock 
stars  of  the  British  Nautical  Almanac  have  as  a  rule  been 
employed,  the  only  additions  being  a  few  occasionally  from 
the  moon  culminating  list.  For  azimuth  determinations, 
circumpolar  stars  from  tne  Melbourne  Catalogue  for  1870 
have  likewise  been  occasionally  adopted.  On  the  eastern 
side  of  the  transit-room  is  a  fire-proof  apartment  sometimes 
used  as  an  office  and  computing  room.  It  also  contains  the 
astronomical  Ubrary  which  is  graduaUy  being  enriched  by 
works  of  necessary  importance  to  the  practical  astronomer. 
A  complete  list  of  the  scientific  works  in  the  library  is 
given  further  on,  and  it  will  be  observed  that  it  chiefly 
comprises  the  gifts  of  eminent  astronomers  and  weU-known 
public  institutions.  The  presentations  to  the  library  have 
for  the  most  part  been  acknowledged  by  letter,  but  thp 
author  desires  thus  publicly  to  express  his  gratitude  to 
those  institutions  and  friends  who  have  so  kindly  recognised 
and  encouraged  his  labours.  In  his  isolated  position  as  a 
student  of  astronomy  such  recognitions  are  particularly  en- 
couraging. It  now  remains  to  speak  of  a  very  important 
addition  to  the  instrumental  equipment  of  the  Observatory. 
This  consists  of  a  fine  equatorial  refractor  of  eight  inches 
clear  aperture,  and  9  feet  7  inches  focal  length.  It  was 
constructed  in  1882,  by  Grubb,  of  Dublin,  and  imported 
by  the  late  Dr.  Bone,  of  Castlemaine,  Victoria.  On  the 
death  of  Dr.  Bone,  the  instrument  was  sold  to  the  writer 
for  the  sum  of  £400,  or  about  two-thirds  of  the  original 
cost.  The  telescope  reached  the  Observatory  on  May  20th 
last  year,  and  on  tiie  16th  of  the  following  month,  was  per- 
manently mounted  in  the  circular  building  formerly  accom- 
modating the  4^  inch  equatorial.  The  pillar  supporting 
the  equatorial  consists  of  two  massive  hollow  cyliuders  of 
cast  iron,  one  standing  on  the  other.  The  lower  casting  is 
securely  bolted  to  a  pier  of  brick  and  cement  rising  from  a 
foundation  about  nine  feet  below  the  floor.  The  upper  casting 
is  bolted  to  the  lower  one,  but  admits  at  the  same  time  of 
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a  small  azimuthal  adjustment  by  means  of  a  tangent  screw. 
To  the  upper  cylinder  is  secured  another  massive  casting 
containing  the  socket  for  the  polar  axis :  it  also  contains 
the  clock,  whose  driving  weight  is  within  the  cylindrical 
pillar.  This  casting  consists  of  two  parts  fitted  in  such  a 
way  as  to  admit  of  the  usual  adjustment  for  latitude  within 
a  very  wide  range.  The  mounting  is  that  known  as  the 
Fraunhofer  or  German.  The  telescope  tube  is  in  three 
parts  and  of  rolled  steel.  The  hour  circle  is  at  the  lower 
extremity  of  the  polar  axis,  and  the  declination  circle  next 
to  the  telescope  cradle,  being  respectively  8*6  and  13'0 
inches  in  diameter.  They  are  divided,  the  former  to  2 
minutes  of  time  and  read  off  to  10  seconds  by  the  vernier, 
and  the  latter  to  10',  read  off  by  opposite  verniers  to  30". 
The  latter  is  very  conveniently  read  off  from  the  eye  end 
of  the  telescope  by  means  of  a  tube  with  lenses  and  a  prism. 
The  illuminating  lamp  is  suspended  at  the  counterpoise  ex- 
tremity of  the  declination  axis.  The  light  passing  up  this 
hollow  axis  and  falling  on  a  set  of  reflectors  in  the  telescope 
cradle,  serves  for  illuminating  the  micrometer  threads,  the 
graduated  limb  of  the  declination  circle  and  a  transparent 
position  circle  at  the  eye  end  of  the  telescope.  The  teles- 
cope has  a  filar  micrometer  of  the  best  description,  consist- 
ing  of  a  single  position  thread  and  two  moveable  distance 
threads.  The  micrometer  screw-heads  are  each  divided 
into  100  equal  parts,  and  their  revolutions  are  registered 
by  suitable  scales  to  the  extent  of  80  whole  turns.  The 
thread  carried  by  screw  A  is  adopted  as  the  fixed  thread 
and  is  usually  kept  in  the  collimation  axis  of  the  telescope, 
while  distances  are  measured  with  screw  B,  one  revolution 
of  which  has  been  found  to  be  equal  to  17"*869.  This  mi- 
crometer has  five  positive  eyepieces  magnifying  74,  98,  112, 
132  and  168  diameters.  The  telescope  has  also  a  Uawes 
solar  eyepiece  and  four  negative  eyepieces  whose  magnifying 
powers  are  131,  175,  224,  and  350.  The  ring,  square-bar 
and  filar  micrometers  employed  in  connexion  with  the  4^ 
inch  equatorial  have  recently  been  adapted  to  this  instru- 
ment. The  powers  of  the  last  mentioned  micrometer  thus 
adapted  are  138,  230,  299,  and  683,  and  one  revolution  of 
the  adopted  moveable  screw  is  found  to  be  equal  to  18"-026. 
It  is  found  necessary  to  use  the  bar-micrometer  when  faint 
objects  are  to  be  observed,  as  there  are  at  present  no  means 
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for  illuminatdng  the  micrometer  threads  in  a  dark  field. 
The  reader  will  at  once  perceive  that  the  new  telescope 
forms  a  very  valuable  addition  to  the  appliances  of  the 
Observatory,  and  it  has  not  been  idle  since  it  was  installed. 
From  what  has  been  written  it  will  be  seen  that  the  in- 
strumental equipment  of  the  Observatory  is  of  a  modest 
character.  It  has,  however,  been  sufficient  to  occupy  the 
attention  of  the  proprietor,  and  has  doubtless  rendered  some 
service  to  the  cause  of  astronomy.  At  the  close  of  this 
description  will  be  found  a  list  of  all  the  papers  contributed 
by  him  to  the  scientific  institutions  of  this  Colony  and  of 
the  Northern  Hemisphere.  He  considers  it  quite  unneces- 
sary to  publish  the  large  mass  of  observations  in  the  Colony, 
BB  they  have  already  appeared  in  the  papers  referred  to  and 
are  to  be  found  in  the  library  of  every  Observatory.  As 
an  interesting  memento  of  his  work,  he  also  adds  a  list, 
which  cannot  be  far  from  complete,  of  ^  his  popular  con- 
tributions to  the  colonial  daily  press,  from  1864  down  to 
the  present  time.  Thesp  contributions  have  been  published 
from  time  to  time  in  the  hope  of  creating  a  practical  in- 
terest in  the  science.  It  will  be  seen  from  the  list  of 
papers  that  the  author's  speciality  is  cometary  astronomy, 
and  in  connexion  with  this  circumstance  it  may  be  men- 
tioned that  in  the  year  1882,  a  request  was  made  by  the 
Scientific  Society  of  Boston  that  he  should  use  his  infiuence 
for  the  formation  of  an  Australian  Corps  of  Comet  Seekers, 
similar  to  that  in  the  United  States.  A  club  of  this  kind 
has  existed  for  some  years  past  in  that  country,  and  nearly 
all  the  honours  in  recent  comet  discovery  have  been  carried 
off  by  it.  A  considerable  portion  of  the  southern  heavens 
is,  however,  shut  out  from  the  examination  of  northern 
observers,  and  it  was  on  this  account  that  the  Society  re- 
commended the  formation  of  a  corps  in  Australia.  With 
kind  words  of  encouragement  from  friends  in  England  he 
proceeded  to  the  task,  but  it  was  unfortunately  one  which 
ended  in  disappointment.  Much  time  was  spent  in  corres- 
pondence and  in  the  preparation  of  regulations  for  the  work, 
but  although  many  gentlemen  were  written  to,  only  two 
promised  to  join.  These  were  residents  of  neighbouring 
colonies.  One  of  them  carried  on  the  work  for  a  short 
time,  but  the  other  does  not  appear  to  have  done  anything. 
Although  there  are   several  gentlemen  in  the  Colonies 
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possessed  of  telescopes  adapted  for  ordinary  amateur  work, 
the  idea  of  systematic  observation,  which  alone  can  be  of 
any  benefit  to  science,  does  not  present  itself  to  their  minds. 
The  proposal  for  the  formation  of  an  association  of  comet 
seekers  was  ventilated  at  one  of  the  meetings  of  the  New 
Zealand  Philosophical  Society,  but  the  discussion  resulted 
merely  in  the  suggestion  that  the  Government  should 
esteblish  an  astronomical  observatory  in  the  island.  It  is 
true  that  in  our  own  Colony  we  have  a  Government  Obser- 
vatory furnished  with  the  finest  astronomical  instruments, 
but  in  addition  to  this  circumstance  it  is  well  that  the  im- 
provement of  our  astronomical  knowledge  should  become  as 
widely  as  possible  the  object  of  private  enterprise.  When 
we  consider  our  extensive  seaboard  and  the  position  which 
we  are  expected  to  occupy  as  a  great  maritime  nation,  it 
seems  strange  that  astronomy  is  not  more  widely  cultivated 
amongst  us.  In  a  paper  written  for  the  Indtistrial  Progress 
of  N.S.WaleSy  1870,  the  author  expressed  his  opinion  that 
this  lamentable  state  of  things  was  in  some  measure  due  to 
the  fact  that  instruction  in  the  elements  of  the  science  was 
almost  wholly  neglected  in  our  educational  institutions. 
How  differently  is  the  science  regarded  in  the  United 
States.  There  not  only  the  universities  embrace  astronomy 
in  their  curriculum,  but  almost  every  college  has  its  little 
observatory.  Private  observers  are  also  abundant.  Now 
that  we  are  about  to  celebrate  the  first  centenary  of  our 
existence,  let  us  hope  that  an  important  change  may  take 
place  in  our  attitude  towards  the  noblest  of  sciences. 

A  brief  description  of  the  Observatory  and  its  instru- 
ments having  now  been  given,  it  remains  to  say  something 
with  reference  to  the  work  itself.  The  list  of  papers  which 
follows  this  description  will  afford  a  very  good  idea  of  the 
results  achieved.  It  may  be  stated  that  all  the  astronomi- 
cal observations  without  exception  have  been  made  by  the 
author  himself,  and  previously  to  1881  he  executed  unas- 
sisted all  the  reductions  of  these  observations.  In  the 
reductions  since  1880  he  has  been  enabled  to  obtain  the 
occasional  assistance  of  the  following  persons  : — Messrs.  A. 
O.  Powys,  of  Sydney;  Mr.  M.  L.Allen,  Public  School  Teacher 
of  Woodhouselee,  near  Goulburn ;  Miss  M.  Arnold,  Pupil 
Teacher,  and  Masters  A.  Berkelman  and  M.  McMahon, 
pupils  of  the  local  Public  School.     Assistance  has  also  been 
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rendered  by  his  own  son.  The  reductions  were  made  ac- 
cording to  forms  prepared  by  the  author,  and  every  pre- 
caution was  taken  against  both  systematic  and  accidental 
errors.  Many  parts  of  the  calculations  were  performed  in 
duplicate.  The  more  intricate  and  important  portions  of 
the  reductions  hare  fallen  to  the  author's  own  lot,  and  in 
every  case  from  1858  to  the  present  time  the  calculation  of 
the  cometary  orbits  has  devolved  solely  upon  him.  In 
addition  to  the  astronomical  work,  daily  meteorological  ob- 
servations have  been  kept  up  with  few  interruptions  since 
1862.  All  these  observations  with  some  few  exceptions 
have  been  made  by  the  author.  The  daily  reductions  have 
also  been  performed  by  him,  but  the  calculations  of  the 
monthly  sums  and  means  have  been  made  in  duplicate  by 
himself,  his  son  and  various  assistants.  The  results  of  these 
observations  to  the  close  of  1 886  have  been  published  in 
five  parts  and  distributed  among  the  various  scientific  in- 
stitutions of  both  hemispheres.  For  a  description  of  the 
meteorological  instruments  the  reader  is  referred  to  the 
works  thus  published. 

A  woodcut,  which  is  a  faithful  copy  of  a  photograph  of 
the  Observatories  taken  from  the  north-west  in  August, 
1880,  forms  the  frontispiece  to  this  little  volume.  The 
geographical  position  of  the  establishment  has  been  pretty 
accurately  determined^  The  longitude  has  been  derived 
firstly  from  lunar  distances  and  lastly  from  moon-culmina- 
tions, lunar  occultations  of  stars,  and  telegraphic  signals 
exchanged  with  the  Sydney  Observatory.  The  latitude, 
originally  obtained  from  numerous  meridian  altitudes  of  the 
sun  and  principal  stars  taken  with  a  sextant,  has  more  re- 
cently been  deduced  from  prime  vertical  observations  made 
with  the  two  transit-instruments.  The  most  reliable  co- 
ordinates are  as  foUow : — 

Longitude  =10h.  3m.  20-8s.  E.  of  Greenwich. 
Latitude  =33^  36'  30'''8  South. 
The  former  has  been  derived  by  Professor  Auwers  in  his 
very  elaborate  investigation  entitled,  ^*  Bestimmung  eines 
fundamentalen  Meridians  fiir  Australien  durch  absolute 
Methoden,"  in  the  Astronomische  Ndchrichtm^  Band  CX, 
p.  289  ;  the  latter  is  the  result  of  a  very  careful  series  of 
prime  vertical  observations  with  the  3  inch  transit-instru- 
ment in  1881.     See  an  abstract  of  the  author's  investigation 
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in  the  R.A.S.  Monthly  Notices,  Vol.  XLIV.  p.  101.  The 
Observatory  being  now  regarded  as  a  fundamental  point  in 
the  Australian  system  of  longitudes,  Professor  Harkness, 
of  Washington,  has  recently  suggested  the  great  importance 
of  determining  with  all  possible  accuracy,  by  means  of  the 
electric  telegraph,  the  difference  of  longitude  between  it  and 
the  Government  Observatories  at  Sydne}' and  Melbourne,  two 
other  well  determined  points  in  Australia.  At  the  request  of 
that  well-known  astronomer,  this  work  has  recently  been 
carried  out,  and  the  results  promise  to  be  exceedingly  satis- 
factory. In  concluding  this  brief  description  of  the  Obser- 
vatories and  their  appliances,  it  may  be  added  that  a  con- 
siderable portion  of  the  results  represented  in  the  accom- 
panying list  of  papers  has  been  already  utilized,  and  the 
work  has  proved  of  sufficient  importance  to  admit  of 
Windsor  being  placed  in  the  list  of  Observatories  in  the 
British  and  American  Nautical  Almanacs,  the  Connaissance 
des  Temps,  and  the  Berliner  Astronomisches  Jahrbuch. 

September  Ist^  1887. 
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PAPERS  read  before  the  Eoyal  Astronomical  Society  of 

London,    1862—1887,    and    published    in    the        On 
Monthly  Kotices  of  the  Society,  Vols.  XXIII  to 
XLVII,  also  Publications  in  the  Astronomische 
Nachrichten,  Vols.  LIX  to  CXVII. 


[Note  : — The  Titles  of  the  Fftpers  are  amended  so  as  to  express  more  accurately 
the  contents,  and  are  printed  in  Boman  capitals.  The  names  of  the  Joarnals  in 
which  the  papers  are  published  are  in  Italics,  and  a  brief  notice  of  the  contents  of 
each  paper  is  given  after  the  reference.]  ^ 

Obsertations  and  Obbit-Elements  of  Comet  in  (Swift),  1862.  Ast. 
Nach.  BandlA'K,  No.  1402.  p,  157.  The  observations  consist 
of  differences  of  apparent  right  ascension  and  north  polar  dis- 
tance of  the  comet  and  comparison  stars  obtained  with  a  ring- 
micrometer  on  the  3^  inch  refractor,  on  August  31,  September  (] 
1,  2,  6,  10,  14,  16,  1862,  and  the  elements  are  based  on  the 
positions  of  the  first  three  dates. 

Observations  and  Orbit-Elements  of  Comet  III  (Swift),  1862 : — 
R,A.S,  2ionthly  NotieeB^  Vol,  XXIII.  p,  95,  and  Ast,  Mach., 
Band  LIX,  No.  1404,  jp.  183.  The  observations  are  similar 
to  those  above  described  and  were  made  on  September  19, 
25,  26,  October  3,  9,  12,  14,  1862,  and  the  elements  are 
deduced  from  more  extended  observations  than  those  from 
which  the  elements  in  the  preceding  paper  were  derived. 

Observations  of  Comet  II  (Tempel),  1864  : — Ad,  Nach,,  JBandliXllI. 

No.  1497,  ja.  141.     These  consist  of  apparent  right  ascensions  * 

and  north  polar  distances  obtained  from  ring-measures  with  ' 

the  3J  inch  refractor  on  August  14,  15,  16,  1864,  and  uncor-  ' 

rected  for  parallax.     The  mean  places  of  the  comparison  stars  i 

for  1 864*0,  with  the  authorities,  are  added. 

Observations  and  Orbit-Elements  of  Comet  II  (Tempel),  1864; — 
E.A.S,  Monthly  Notices,  FoL  XXV.  p.  43,  and  Ast.  Nock, 
Band  LXIII.  No.  1603,  p,  237.  The  positions  of  the  Comet 
consist  of  apparent  right  ascensions  and  north  polar  distances 
obtained  as  in  the  paper  last  described  and  uncorrected  for 
parallax.  The  dates  of  observation  are  August  18,  19,  21, 
25,  26,  27,  30,  September  2,  3,  4,  6,  11,  12,  13,  15,  16,  17, 
1864.  The  mean  places  of  the  comparison  stars,  with  the 
authorities,  are  given.  The  elements  are  derived  from  the 
positions  for  August  14,  25,  and  September  4,  corrected  for 
aberration  and  parallax. 
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Obsebtatiohs  of  Oomkt  n  (Tskfbl),  1864  i^R.A.8,  Mimthfy  Nbtieei, 
Vol.  XXV.  p.  194,  and  Ast.  Naeh.,  Band  LXIV.  No.  1517,  p. 
79.  These  observationB  are  for  September  19,  20,  25,  1864, 
and  conclude  the  series  for  Windsor.  Thej  consist  of  ap- 
parent ri^ht  ascensions  and  north  polar  distances  uncorrected 
for  parallax.  The  mean  places  of  the  comparison  stars  are 
g^yen  and  the  authorities  whence  derived.  The  Windsor  ob- 
servations of  this  Comet  were  combined  by  Dr.  Eowalczyk, 
of  Warsaw,  with  those  made  at  various  other  places  in  a 
definitive  investigation  of  the  orbit.  See  ''  Ast.  Nach.,  Band 
LXV.  No.  1546,  p.  145." 

Obseevations  of  Comet  I,  1865,  (Obbat  Southeen  Combt)  : — E.A,8. 
Monthly  Noticei,  Vol,  XXV.  p,  195,  and  Ast  Naeh,^  Band 
LXIV.  No.  1526,  p.  221.  The  observations  were  made  with 
a  ring-micrometer  on  the  3^  inch  refractor  and  consist  of  ap- 
parent right  ascensions  and  north  polar  distances  uncorrected 
for  paraUaz.  The  mean  and  apparent  places  of  the  com- 
parison stars,  together  with  the  authorities  for  the  former,  are 
added.  The  dates  of  observation  are  January  80,  February 
8,  4,  6,  8,  9,  14,  15,  1865. 

Obsbrvations  of  Comet  I,  1865  : — E,A,8,  Monthly  Notices,  Vol.  XXV. 
p.  258,  and  Ast.  Nock,,  Band  LXIV.  No.  1529,  p.  269.  The 
results  are  similar  to  those  in  the  last  paper,  and  are  for  Feb- 
ruary 17,  22,  23,  24,  March  4,  16,  17,  18,  20,  1865,  in  the 
former  Journal  and  for  the  same  dates,  except  March  20,  in 
the  latter. 

Orbit-Elements  op  Comet  I,  1865 : — B.A.8.  Monthly  Notices,  Vol. 
XXV.  p.  271,  and  Ast.  Nach.,  Band  LXV.  No.  1541,  jj.  79. 
The  elements  are  derived  from  the  Windsor  positions  for 
January  30,  February  8,  15,  23,  and  March  18,  corrected  for 
aberration  and  parallax.  As  these  results  formed  till  recently 
the  closest  approximation  yet  published,  they  have  been 
transferred  to  the  Comet  Tables  m  the  various  popular  works 
on  Astronomy.  A  definitive  investigation  of  the  elements  has, 
however,  just  been  completed  by  Dr.  F.  Koerber,  of  Breslau. 

Discovery  and  OBSERVATioirs  of  Enckb*s  Pebiodioal  Cohet  : — It.A.8. 
Monthly  Notices,  Vol.  XXVI.  p.  29,  and  Ast.  Nach.,  Band 
LXV.  No.  1551,  p.  237.  The  Comet  was  detected  by  the 
author  with  the  3^  inch  refractor  on  June  24,  1865,  with  the 
help  of  a  rough  calculation  founded  on  the  elements  for  the 
previous  return  and  an  assumed  perihelion  passage.  The 
positions  are  apparent  right  ascensions  and  north  polar  dis- 
tances for  June  24,  29,  1865,  uncorrected  for  parallax.  The 
mean  and  apparent  places  of  the  comparison  stars,  with  the 
authorities  for  the  former,  are  added. 

Observations  of  ij  Abous: — R.A.8.  Monthly  Notices,  Vol.  XXVI.  j?. 
83.  These  comprise  detailed  imassisted-eye  comparisons  of 
the  light  of  the  variable  with  that  of  certain  well-known  stars 
on  July  5,  1854;  May  4,  18,  1860;  January  26,  June  23, 
July  15,  22,  24,  25,  August  28,  1862 ;  April  15,  16,  May  24, 
1863 ;  March  23,  April  23,  May  31,  July  28,  1864;  and  Feb- 
ruary 22,  23,  24,  March  14,  1865. 
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Amkkded  0bbit-Elbme»t8  op  Oombt  1, 1865  :^E.A.S.  Mowthiy  NoiieeB, 
Vol,  XXYI.  p,  84.  The  elements  ia  tliis  paper  are  a  slight 
improvement  on  those  before  communicated.  They  have  been 
employed  by  Dr.  F.  Koerber  of  Breslau,  in  a  discussion  of  all 
the  published  observations  for  a  definitive  orbit.  The  cor- 
rections to  the  Windsor  provisional  elements  are  small.  See 
Dr.  F.  Koerber's  ''  Inaugural  Dissertation  ueber  den 
Cometen,  1865,  I,  Breslau,  1887." 

Appabbnt  Eight  Ascensions  and  North  Polar  Distances  of  Oomet 

I.  1865  :—Ast  Nach.,  Band  LXVII.  No.  1593,  p,  139.  These 
are  the  final  results  from  observations  previously  published 
for  January  30,  February  8,  4,  6,  8,  9,  14,  15,  17,  22,  23,  24, 
March  4,  16,  17,  18,  23,  1865.  They  are  uncorrected  for 
parallax  but  the  necessary  factors  for  the  reductions  are 
added.  The  mean  and  apparent  places  of  the  comparison 
stars  are  given,  the  former  being  almost  wholly  derived  from 
observations  made  in  the  same  year  with  the  Melbourne 
transit-circle,  and  kindly  communicated  by  the  G-overnment 
Astronomer  for  Victoria.  These  observations  have  been  em- 
ployed with  the  other  southern  observations  in  a  definitive 
investigation  of  the  orbit-elements.  See  remarks  on  the  last 
paper.  ^ 

Obseevations  op  the  Total  Eclipse  of  the  Moon,  18/flB,  September 
24  i—'R.A^S,  Monthly  mtices,  Vol  XXVJI.  p,  84,  and  Ast, 
Nach.  Band  LXVIII.  No.  1621,  p.  203.  Both  contacts  of  the 
total  phase  and  the  last  contact  of  the  partial  phase  were  ob- 
served with  the  3J  inch  refractor. 

Observations  of  Eclipses  of  Jupiter's  Satellites  in  1866  and  1867  : 
'  -'E.A.S.  Monthly  Notices,  Vol.  XXVIII.  p.  215,  and  Ast. 
Naeh.,  BandUKXl.  No.  1691,  j9.  169.  These  comprise  six 
disappearances  of  Satellite  I,  three  of  II,  five  of  III,  and  one 
of  rV",  ten  reappearances  of  Satellite  I,  seven  of  II,  four  of 
m,  and  three  of  IV.  The  disappearance  and  reappearance 
of  Satellite  III  were  both  observed  on  September  15,  1866, 
and  those  of  Satellite  IV  on  October  19,  1867.  The  3i  inch 
refractor  was  employed  throughout. 

Observations  of  ij  Argus,  1866  to  1868  : — S.A,8,  Monthly  Notieei, 
Vol.  XXVni.  p.  266.  These  are  detailed  comparisons  of 
the  variable  made  with  the  unassisted  eye  or  with  telescopes 
on  February  16,  March  22,  June  29,  July  4,  December  3,  8, 

II,  12,  1866 ;  January  12,  26,  March  2,  April  17,  May  4, 
July  27,  December  28,  31,  1867  ;  and  February  26,  27,  April 
13,  22,  1868.  They  have  been  employed  by  Professor  Loomis 
in  conjunction  with  earlier  observations  in  an  investigation  of 
the  period  and  light-curve  of  the  variable.  See  **  B.A.S. 
Monthly  Notices,  Vol.  XXIX.  p.  298." 

Observations  of  the  Partial  Eclipse  of  the  Sun,  August  18,  1868  : 
—R.A.S.  Monthly  Notices,  Vol.  XXIX.  ^.  2,  and  Ast.  Nach,, 
Band  LXXII.  No.  1725,  j?.  335.  The  first  contact  only  was 
observed,  the  instrument  employed  being  the  3 J  inch  re- 
fractor. 
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Mbasuaes  op  DiPFKEmroB  of  R.A.  and  N.P.D.  of  ij  Aegits  xkd  Cbe- 
TAIN  Telescopic  Stabs  with  the  two-inch  taansit-instrxj- 

HENT  and  the  RINO-SflOROUfiTEB  ON  THE  3^  INCH   REF&ACTOB  : 

—(Letter  to  Sir  John  F.  W.  Herschel,  Bart.,  &o.)  ^.A.S. 
MontUy  Notices,  Vol  XXIX.  p.  296. 

Observations  of  the  Partial  Eclipse  of  the  Moon,  July  23,  1869  : 
R.A,8,  Monthly  Notices^  Vol,  XXX.  p.  26,  and  Ast.  Naoh., 
Band  LXXIY.  No.  1776,  p,  381.  Both  contacts  were  obser- 
ved with  the  3J  inch  refractor. 

OfiSEBVATtONS  OF  THE  ToTAL  ECLIPSB  OF  THE  MoON,  JaJTUARY  17,  1870: 

—H.A.S,  Monthly  Notices,  Vol,  XXX.  p,  159,  and  Ast.  Nach., 
Band  LXXV.  No.  1800,  p.  379.  In  addition  to  the  four  con- 
tacts several  oecultations  of  small  stars  were  observed  with 
the  3i  inch  refractor. 

Observations  of  the  Partial  Eclipse  of  the  Sun,  June  28,  1870  : — 
Ii,A.S.  Monthly  Notices,  Vol.  XXXL  p.  83,  and  Ast.  Nach., 
Band  LXXVI.  No.  18  L8,  p.  283.  Both  contacts  were  obser- 
ved with  the  8J  inch  refractor. 

OoircLUDEo  Magnitudes  of  ij  Arqus: — E,A.S.  Monthly  Notices,  Vol. 
XXXI.  ;>.  210,  and  Ast.  Nach.y  BandJjXXVIIL  No.  1867,  p. 
297.  These  are  the  results  of  comparisons  made  with  the 
unassisted  eye  and  witn  telescopes  from  1854  to  the  dose  of 
1870. 

Obssbvations  of  Lxtnar  OcoultItions  of  Stars,  1864 — 70,  and  op 
Eclipses  of  Jupiter's  Satellites,  1868—69—70  :--E,A.S. 
Monthly  Notices,  Vol.  XXXII.  pp.  58—61,  and  Ast.  Nach., 
Band  LXXVIH.  No.  1872,  p.  373.  AU  the  observations, 
except  one  occultation,  were  made  with  the  3^  inch  refractor. 
Of  the  oecultations,  75  were  disappearances  and  3  reappear- 
ances. Of  the  eclipses,  there  were  one  disappearance  of 
Satellite  I,  one  of  II,  two  of  III,  four  reappearances  of 
Satellite  I,  and  two  of  11. 

Obsbbtations  of  the  Pabtial  Eclipse  op  the  Sun,  Deobmbeb  12, 
1871:— ft. 4. 5.  Monthly  Notices,  Vol,  XXXn.  p.  243,  and 
Ast.  Nach.,  Band  LXXIX.  No.  1885,  p.  197.  Both  contacts 
were  observed  with  the  3^  inch  refractor,  and  several  sun- 
spots  were  observed  to  be  occulted.  Headings  of  a  black-bulb 
solar  thermometer  in  vacuo  were  also  taken  during  the 
phenomenon. 

Obskbvations  of  the  Total  Eclipse  of  the  Moon,  May  12,  1873 : — 
R.A.8.  Monthly  Notices,  Vol,  XXXIV.  ^.  72.  All  four  con- 
tacts were  observed  with  the  4  J  inch  equatorial.  Several 
oecultations  of  small  stars  were  also  observed  during  the  total 
phase. 

Obsbbyations  of  Dark  Teansits  of  Jupitee's  Third  Satellite  on 
Apeil  1,  8,  May  14,  1873  \—R,A.S,  Monthly  Notices,  Vol. 
XXXIV.  p,  73.  These  observations  were  made  with  the  4i- 
inch  equatorial,  and  form  the  subject  of  interesting  papers  by 
Professor  Alexander  and  Dr.  Klein  in  **  Ast.  Nach..  Band 
LXXXIII.  No.  1986.  p.  273,'^  and  »*  Band  LXXXIV.  No. 
20J4,  p.  343,"  respectively. 
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OssaavATioirs  of  Lukab  Oooultations  op  Stabs  akd  Eolipsbs  of 
Jupitsb's  Satbllites  in  1873 : — £,A,8.  Monthly  Notices^  Vol. 
XXXIV.  p.  421 .  The  obseryations,  ozcept  one  occultatioii, 
were  made  with  the  4^  inch  equatorial.  Thirty-eight  disap- 
pearances of  stars  were  observed.  The  observations  of 
eclipses  are  distributed  as  follows : — one  disappearance  of 
Satellite  lY,  six  reappearances  of  I,  two  of  II,  and  one  of  lY . 

Obsbbvations  of  Comet  III  (Ooggia),  1874  i-^Jt.d.S.  Monthly  Not%ce9^ 
Vol  XXXY.pp.  69, 110,  313,  andAst  Xach.,  Band  LXXXIV. 
No.  2014,  p,  341,  and  Band  LXXXV.  No.  2020,  p.  49 ;  No. 
2032,  p.  253.  These  are  ring  comparisons  with  the  4^  inch 
equatorial  on  August  1,  2,  6,  7,  13,  14,  18,  20.  22,  24,  26,  26, 
29,  September  1,  7,  8,  14,  21,  28,  and  October  2,  6,  7,  1874. 
The  differential  measures  only  are  given. 

On  the  Pbobable  Disappbabanoe  of  Two  Stabs  of  the  Sixth  Magni- 
tude FBOM  the  Olusteb  neab  B.A.C.  2694  : — R,A,8.  Monthly 
Noticed,  Vol  XXXV.  p,  126. 

Obsebvations  of  the  Tbansit  of  Venus,  Deoembbb  8 — 9,  1874 : — 
Ast.  Nach.,  BandlSXXV.  No.  2027,  i?.  178.  All  four  con- 
tacts were  well  observed  with  the  4^  inch  equatorial.  The 
observations  occupy  an  important  place  in  tiLe  investigation 
of  the  solar  parallax  from  the  British  observations.  See 
"  E.A.S.  Monthly  Notices,  Vol.  XXXVIII.  p.  429." 

Obsebvations  of  Eclipses  of  Jupiteb's  Satellites  in  1873  and  1874  : 
—Att.  Naoh.,  Band  LXXXVI.  No.  2041,  p.  11.  These  were 
made  with  the  4^  inch  equatorial,  and  comprise  fourteen  re- 
appearances of  Satellite  I,  six  of  II,  two  disappearances  and 
two  reappearances  of  m,  one  disappearance  and  three  reap- 
pearances of  rV.  The  disappearance  and  reappearance  of 
rn  were  both  observed  on  May  11,  1874. 

Appabxnt  Bight  Ascensions  and  Nobth  Polab  Distances  of  Comet 
m  (Coggia),  1874  i—R.A.S,  Monthly  Notices,  Vol.  XXXV. 
p,  406,  and  Ast.  Nach.,  Band  LXXXVI,  No.  2048,  p.  119. 
The  positions  depend  on  rine-micrometer  observations  with 
the  4^  inch  equatorial,  extenmng  from  August  I,  to  October 
7,  1874,  previously  published.  The  places  are  uncorrected 
for  panmax.  The  mean  and  apparent  places  of  the  com- 
parison stars  are  given  in  the  latter  authority,  the  mean 
places  being  almost  all  obtained  with  the  Melbourne 
transit-circle  in  1875,  and  kindly  communicated  by  the 
Qovemment  Astronomer  for  Victoria.  The  paper  also 
contains  a  notice  of  the  discovery  of  Encke's  comet  by 
sweeping  without  an  ephemeris  on  May  6,  1875.  The 
Windsor  positions  of  Coggia's  Oomet  combined  with  all 
others  published,  were  employed  in  1882  by  Dr.  J.  von 
Hepperger,  of  Vienna,  in  a  definitive  investigation  of  the 
Comet's  orbit.  See  "  Bahnbestimmung  des  Kometen  1874, 
in,  (Coggia),  von  Dr.  J.  v.  Hepperger,  aus  dem  LXXXVi 
Bande  der  Sitzb,  der  £.  Akad.  der  Wissensch,  II.  Abth.  Juli 
—Heft.  Jahrg,  1882." 

Note  on  Comet  III,  1874,  and  Mb.  Bibmhtgham's  Supposed  Variable 
Stab  in  Monocebos  : — dsf.  Nach.,  Band  LXXXVI,  No.  2055, 
p.  239. 
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Obskbyationb  of  Encke's  Comet  akd  Additional  Bbmabks  ok  Mk. 
BntMnroHAK's  Sitsfbcted  Yabiable  Stab  : — AH.  Naeh.,  Band 
LXXXYI.  No.  2054,  p.  228.  The  results  for  the  oomet  are 
apparent  right  ascensions  and  north  polar  distances,  derived 
from  ring-comparisons  with  the  4i  inch  equatorial  on  May  7, 
9,  1875,  and  uncorrected  for  parallax.  The  mean  and 
apparent  places  of  the  comparison  stars,  with  the  authorities 
for  the  former,  are  also  given.  Mr.  Birmingham's  supposed 
new  star  is  also  identified  as  having  been  observed  by  Lalande 
at  the  close  of  last  century,  and  entered  in  the  British  Asso- 
ciation's Edition  of  Lalande's  Catalogue  for  1800  as  No. 
14599. 

Obssbvations  of  the  Lttkae  Oocultation  of  Mars,  Aug  asT  12,1875:— 
R.A.8.  Monthly  Mtiees,  Vol  XXXVI.  p.  43.  Both  phases 
were  observed  in  full  sunlight  with  the  4^  inch  equatorial. 

Obssbyatioks  of  Eolifsxs  of  Jupiter's  Satellites  m  1875  :—E,A,8. 
Monthly  Notices^  Vol.  XXXVI.  p.  100,  and  Ast.  Nach ,  Band 
LXXXVn.  No.  2070,  p.  91.  The  observations  were  made 
with  the  4j^  inch  equatorial  as  follows; — Satellite  I,  five  reap- 
pearances ;  Satellite  II,  one  disappearance  and  three  reap- 
pearances ;  Satellite  III,  two  disappearances  and  three  reap- 
Jearances.  Both  phases  for  Satellite  II  were  observed  on 
uly  20,  and  for  Satellite  m  on  July  15  and  August  27. 

Observations  of  Lunar  Oocultations  of  Stars  in  1873,  1874,  and 

1875  I— Ast.  Nach.,  Band  LXXXVII.  No.  2088,  p.  377.  The 
observations  consist  of  sixty-six  disappearances  and  one  re- 
appearance, chiefly  of  small  stars.  Three  of  the  observations 
were  made  with  the  3^  inch  refractor  and  the  rest  with  the 
4^  inch  equatorial. 

Observations  of  the  Lunar  Ocoultations  of  a  Viroinis  and  a 
ScoRPn,  June  2,  and  July  3, 1876,  respectively; — Ast.  Nach.^ 
Band  LXXXVIII.  No.  2106,  p.  287.  The  oocultations  were 
observed  in  both  phases  with  the  A^  inch  equatorial. 

Observations  of  the  Partial  Eolipsb  of  the  Sun,  September  17, 

1876  :—R.A.S.  Monthly  Notices,  Vol.  XXXVII.  p.  \\,and  Ast. 
Nach.,  5af»J  LXXXVIII.  No.  2111,  p.  365.  Both  contacts 
were  observed  with  the  3^  inch  refractor. 

Observations  of  Eclipses  of  Jutitbr's  Satellites  in  1876: — Ast. 
Nach.,  Band  LXXXIX.  No.  2116,^.  57.  These  were  made 
with  the  4}-  inch  equatorial  as  follow : — Satellite  I,  six  reap- 
pearances ;  Satellite  II,  one  disappearance  and  four  reappear- 
ances ;  Satellite  III,  two  disappearances  and  four  reappear- 
ances. Satellite  II  was  observed  in  both  phases  on  August 
21,  and  Satellite  III  on  June  23  and  30. 

Concluded  Magnitudes  of  ij  Argus  from  1871  to  1876  :^R.A.S. 
Monthly  Notices,  Vol  XXXVII.  p.  280. 

Lunar  Oocultations  of  Stars  in  1876  : — R.A,S.  Monthly  Notices,  Vol. 
XXXVIL  p.  434.  These  observations  were  made  with  the 
4^  inch  equatorial  and  consist  of  eleven  disappearances  and 
three  reappearances.  The  Windsor  observations  of  lunar 
ocoultations  of  stars,  extending  from  1873  to  1876  and  com- 
prised in  this  and  preceding  papers,  have  recently  been 
turned  to  valuable  account.      They  occupy  a  very  prominent 
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position  in  an  investigation  by  Professor  A.  Auwers,  of 
Berlin,  of  the  longitudes  of  Sydney,  Melbourne,  Adelaide 
and  Windsor.  See  his  paper,  ^^Bestimmung  eines  funda- 
mentalen  Meridians  f  iir  Australien  durch  absolute  Methoden" 
in  "  Ast.  Nach.,  Band  CX.  No.  2635-6,  p.  289.''  This  dis- 
tinguished astronomer  in  the  course  of  his  investigation  bears 
the  following  very  gratifying  testimony  to  the  value  of  the 
observations  :  — *'  These  observations,  too,  are  throughout 
''reliable  and  prove  the  great  care  with  which  Mr.  Tebbutt 
**  has  worked.  I  cannot  omit  to  point  out  that  in  my  ex- 
''  perience  in  this  branch  of  research,  there  is  no  second 
**  series  of  observations  approaching  at  all  in  extent  to  his,  in 
"  which,  as  here,  not  a  single  observation  can  be  regarded  as 
''  faulty,  and  not  a  single  error  has  to  be  rectified  in  the 
''  statement."  The  long  series  of  occultations  thus  utilized 
by  Professor  Auwers  has  rendered  the  Observatory  one  of  the 
fundamental  points  in  the  Australian  system  of  longitudes. 

Obsbbvations  of  Dahk  Transits  of  Jupiteh's  Third  Satellite: — 
E,A.S,  Monthly  Notieea,  Vol,  XXXVIII.  p.  78.  The  obser- 
vations were  made  with  the  4^  inch  equatorial  on  March  4, 
April  23.  July  18,  1874. 

On  a  New  Variable  Star  in  thr  Constellation  Ara  : — R,A.S. 
Monthly  Notices,  Vol  XXXVIII.  p.  330,  and  Ast.  Nach.,  Band 
XOI.  No.  2178,  i?.  279. 

Note  on  the  Great  Comet  II,  1861 : — R,A,S,  Monthly  Notices y  Vol, 
XXXVIII.  i?.  412,  and  Ast,  Nach.,  JBandXGUl,  No.  2211,  n. 
47.  This  paper  contains  newspaper  references  to  the  author  s 
original  discovery  of  this  comet  and  his  approximate  deter- 
mination of  the  orbit.  The  facts  were  now  put  on  record  in 
the  journals  above  cited,  as  the  author  was  not,  at  the  time 
of  the  comet's  discovery,  in  communication  with  the  scientific 
periodicals  of  Europe. 

Observations  op  Eclipses  of  Jupiter's  Satellites  in  1877 : — Ast. 
Nach.,  Band  XCII.  No.  2189,  p.  75.  The  observations  were 
made  with  the  4 J  inch  equatorial  as  follows : — Satellite  I,  one 
disappearance  ;  Satellite  II,  one  disappearance ;  Satellite  III, 
three  disappearances  and  two  reappearances ;  Satellite  IV, 
one  disappearance.  The  eclipse  of  Satellite  III  on  May  4 
was  observed  in  both  phases. 

The  Transit  of  Mercury,  Mat  6,  1878,  and  the  Longitude  of  the 
Windsor  Observatory  : — Ast,  Nack,  Band'KGUl.  No.  2212, 
J?.  61.  The  egress  of  Mercury  was  observed  with  the  4^  inch 
equatorial.  The  paper  contains  twelve  determinations  for 
longitude  from  occultations  of  well-known  stars,  the  moon's 
places  being  corrected  by  Greenwich  observations. 

Note  on  Brisbane,  6183  '.-—Ast.  Naeh.,  Band  XCIII.  No.  2217,  p.  141. 
This  star  is  noted  as  missing. 

Discovery  of  Ekcke's  Comet,  August  3,  1878: — R.A,S,  Monthly 
Notices,  Vol.  XXXIX.  p,  75,  and  Ast.  Naoh.,  Band  XCIII., 
No.  2222,  p.  223.  This  is  a  notification  of  the  discovery  of 
the  Comet  on  August  3,  with  its  rough  position  for  the  time 
as  deduced  from  observations  with  the  4^  inch  equatorial. 
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OCCULTATION    OP  A   FiXED  StAK   BY  JuPITEfi'd  FlKST    SATELLITE: — Ast. 

Nach,,  Vol  XCin.,  No.  2232,  ^.  379.     This  phenomenon  was 
observed  with  the  4^  in.  equatorial  on  October  5,  1878. 

Obberyations  of  Enckb's  Comet  in  1878 : — R.A,8,  Monthly  Notices, 
Vol  XXXIX.  p.  321  and  Ast.  Nach.,  Band  XdV.,  No.  2237, 
^.71.  These  observations  were  made  with  a  ring  on  the 
4^  inch  equatorial,  and  extend  from  August  5  to  17.  The 
concluded  apparent  right  ascensions  and  north  polar  distances, 
with  the  usual  parallax  factors  or  the  corrections,  are  given. 
The  adopted  mean  and  apparent  places  of  the  comparison 
stars  are  added.  The  observations  were  continued  to  August 
28,  but  the  Comet  was  too  faint  after  the  17th  to  afford 
satisfactory  positions. 

Dxt^covEHT  OF  Bbobsen's  Comet  in  1879:— i^.^.^.  Monthly  NoticM, 
Vol,  XXXIX.,  p,  430.     This  is  an  announcement  of  the 
Comet's  discovery  on  February  22,  with  the  4^^  inch  equa- 
torial by  the  help  of  Dr.  Sohulze's  ephemeris  in  "  Ast.  Nach., 
No.  2220." 

Obsebvations  of  Eclipses  op  Jupiteb's  Satellites  in  1878: — Ast, 
Naeh.f  Band  XCV.,  No.  2264,  p,  119.  Except  in  one  instance 
the  observations  were  made  with  the  4^  inch  equatorial,  and 
may  be  summarised  thus : — Satellite  I,  one  disappearance 
and  twelve  reappearances;  Satellite  II,  one  disappearance 
and  three  reappearances  ;  Satellite  III,  two  disappearances 
and  four  reappearances;  Satellite  lY,  one  disappearance 
and  three  reappearances.  Both  phases  of  the  ecHpse  of 
Satellite  III  on  November  7,  were  observed.  Dark  transits 
of  Satellite  III  were  observed  on  September  7,  14,  October 
20,  and  a  similar  transit  of  Satellite  IV  on  August  24. 

Obsebvations  of  Brorsen's  Comet,  1879: — It.A,8.  Monthly  Notices, 
Vol.  XXXIX.  p.  486,  and  Ast,  Nach,,  Band  XCV.  No.  2264, 
p,  1 23.  These  consist  of  ring-comparisons  with  the  4^^  inch 
equatorial  on  February  26  and  March  1 1 .  The  results  are 
apparent  right  ascensions  and  north  polar  distances,  with  the 
usual  parallax  factors.  The  adopted  mean  and  apparent 
places  of  the  comparison  stars  are  also  given. 

On  the  Longitude  of  the  Observatoby,  Windsob,  N.S.  Wales  :  — 
B,A.S,  Monthly  Notices,  Vol,  XJj.  p,  308.  The  longitude  is 
derived  from  twenty  occultation  phases,  namely,  seventeen 
disappearances  and  three  reappearances  observed  from  1866 
to  1876,  the  moon's  places  being  corrected  by  observations  at 
Greenwich,  Badcliffe,  and  Washington. 

On  the  Pbobable  Vabiability  of  B.A.C.  2472  : — Il.A,S,  Monthly 
Notices,  Vol,  XL.  p.  437. 

On  the  Longitude  of  the  Obsebvatort,  Windsob,  N.S.  Wales  :  — 
R,A,8,  Monthly  Notices^  Vol,  XL.  p,  440.  This  is  a  paper 
supplementary  to  that  published  at  page  308  of  the  same 
volume,  and  the  longitude  is  finally  determined  from  twenty- 
three  occultation  phases,  namely,  nineteen  disappearances 
and  four  reappearances.  The  resulting  value  is  lOh.  3m. 
21-88.  E.  from  Greenwich. 


28 

Observations  of  Eclipses  of  Jupiteb's  Satellites,  July,  1879,  to 
Januaby,  1880  i—AsL  Nach.,  Band  XOVII.  No.  2307,  p.  37. 
The  observations  were  made  with  the  4^  inch  equatorial  as 
follows  : — Satellite  I,  one  disappearance  and  seven  reappear- 
ances ;  Satellite  II,  three  reappearances ;  Satellite  III,  three 
disappearances  and  five  reappearances ;  Satellite  IV,  two  dis- 
appearances and  one  reappearance.  Satellites  III  and  IV 
were  observed  in  both  phases  on  November  29  and  Septem- 
ber 22  respectively. 

Notice  of  the  Appeaeanoe  of  a  Large  Comet  : — Ast,  Nach,,  Band 
XCVn.  No.  2309,  p,  75.  This  refers  to  the  Gh-eat  Southern 
Comet  If  1880,  but  no  observations  of  any  value  could  be 
obtained  owing  to  continued  cloudy  weather. 

Observations  of  Pallas  at  the  Opposition  of  1879-80  : — Ast  Nach,^ 
Band  XCYU.  No.  2321,  p.  269.  These  consist  of  apparent 
right  ascensions  and  north  polar  distances  on  December  8,  9, 
14,  17,  20,  1879,  January  7,  9,  21,  1880.  With  the  exception 
of  one  observation  in  E.A.  with  die  3  inch  transit-instrument, 
the  positions  depend  on  the  filar  micrometer  of  the  4^  inch 
equatorial.  The  parallax  corrections  are  added.  The  mean 
plcices  of  the  comparison  stars  have,  with  two  exceptions,  been 
deduced  from  the  Washington  Catalogue  of  10658  Stars  for 
1860,  but  as  the  stars  are  in  rather  high  south  declination 
the  positions  might,  with  advantage,  be  taken  from  Stone's 
new  Cape  Catalogue  for  1880. 

Orbit-Elements  of  Comet  I,  1880  (Great  Southern  Comet)  : — Ast. 
Nach,,  Band  XCVIII.  No.  2338,  p.  165.  The  elements  are 
deduced  from  the  Melbourne  observations  of  February  9,  14, 
17,  1880,  corrected  for  aberration  and  parallax. 

Observations  of  the  Bed  Spot  on  Jupitjir  i-^B.A.S.  Monthly  Notices, 
Vol.  XTjI.,  p.  331.  These  are  observations  with  the  4^  inch 
equatorial  of  the  transit  of  the  spot  over  the  central  meridian 
of  the  planet  both  by  means  of  the  filar  micrometer  and  by 
estimation.  The  dates  of  observation  are  October  31, 
November  2,  7,  10,  15,  17,  24,  December  1,  4,  10,  18,  30, 
1880.  The  observations  have  been  combined  by  Dr.  Schmidt 
of  Athens,  with  other  results,  in  an  investigation  of  the 
rotation^period  of  the  planet.  See  **  Ast.  Na(^.,  Band  d.. 
No.  2410,  p.  147." 

Observations  of  Jupiter  and  Star  No.  363  of  the  Washington 
General  Catalogxte  for  1860: — AsL  Nach.,  Band  XdX. 
No.  2365,  p.  205.     These  consist  of  filar-micrometer  com- 

Sarisons  of  the  planet  and  star  with  the  4^  inch  equatorial 
uring  their  close  approach  November  20,  1880,  with  the 
concluded  geocentric  places  of  the  planet  and  the  resulting 
corrections  to  the  Nautical  Almanac. 

Discovery  and  Observations  of  Comet  III,  1881 : — Ast.  Nach.y  Band 
C.  No.  2387,  p.  171.  This  paper  contains  a  notification  of 
the  discovery,  with  partially  reduced  filar  micrometer 
measures  for  May  22,  23,  25,  27,  1881. 
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Obsb&vations  and  Obbit-Slembnts  of  Oombt  111,  lb8l  :—^.d,8, 
MmMy  Notieesy  Vol,  ^11, p.  442,  and  Ast.  JVaeh.,  £and Cl^o. 
2397,  pp.  833  and  335.  This  paper  contains  the  oomet's  ap- 
parent right  ascensionB  and  north  polar  distances  for  May  22, 
23,  26,  27,  June,  1,  2,  4,  5,  6,  8,  11,  1881,  the  last  being 
derived  from  circle  comparisons  and  all  the  others  from  filar 
micrometer  measures  with  the  4^  inch  equatorial.  The 
parallax  factors  with  the  adopted  mean  and  the  apparent 
places  of  the  comparison  stars  are  also  giyen.  The  elements 
are  parabolic  and  are  derived  from  the  positions  for  May  22, 
June  1,  11,  1881,  uncorrected  for  aberration  or  parallax. 
The  Windsor  observations  combined  with  many  others  ex- 
tending to  the  end  of  September,  have  been  employed  by  M. 
Bossert,  of  the  Paris  Observatory,  in  an  investigation  of  the 
elliptic  elements,  the  resulting  period  of  revolution  being 
2954^  years.  iSee  *'  Comptes  Eendus  des  Seances  de  TAca- 
demie  des  Sciences,  Tome  XCIII.  p.  659. 

DisoovEBY  OF  A  CoMBT  I — AsL  Noch.j  Band  01.  No.  2402,^.  31.  This 
Oomet  was  detected  while  sweeping  with  the  Si  inch  refractor 
on  September  17,  1881.  It  subsequently  turned  out  to  be 
Oomet  IV,  (Schaeberle)  1881.  Approximate  positions  are 
given  for  September  17,  18,  1881,  from  ring-comparisons 
with  the  4^  inch  equatorial. 

Bbmabks  ok  Db.  Ootjij)'s  Obsebvation  of  Oomet  in,  1881,  June  11, 
(Ast.  Nach.,  No.  2384)  i—AsL  Naeh,,  Band  OI.^No.  2411,  |?. 
171.  Dr.  Oould  supposed  that  he  had  observed  another 
comet  in  the  same  field  with  the  Qreat  Oomet,  and  this  paper 
was  written  to  show  that  the  telescope  at  Windsor  was 
pointed  on  the  comet  within  an  hour  and  a  half  of  the  Oordoba 
observation,  without  any  second  comet  being  seen,  and  that 
owing  to  the  very  unsatisfactory  conditions  for  observing  at 
Oordoba,  the  objects  seen  there  were  the  blurred  images 
of  the  stars  B.A.O.  1592,  1597,  near  the  horizon.  This  view 
has  been  endorsed  by  several  astronomers. 

Obsebvations  of  the  Tbaksit  of  Meeouby,  Novembbb  7 — 8,  1881 : — 
B,A.8.  Monthly  Notiees,  Vol  XTJT.  p.  103,  and  Ast.  Nach,, 
Band  01.  No.  2411,  j?.  173.  The  four  contacts  were  observed 
with  the  4^  inch  equatorial,  the  first  imperfectly  and  the 
others  very  satisf actOTily.  These  results  occupy  a  very  im- 
portant place  in  Professor  Newcomb's  ''  Discussion  of  the 
Transits  of  Mercury  from  1677  to  1881,"  which  forms  Part 
VI.  of  Vol  I.  of  "  Ast.  Papers  prepared  for  the  use  of  the 
American  Ephemeris  and  Nauticid  Almanac,  Wai^.,  1882." 

Obsebvations  of  UBAenrs  : — Ast.  Nach.,  Band  01.  No.  2414,  p,  223. 
The  observations  are  filar-micrometer  comparisons  of  the 
planet  with  the  well-known  dock  star  x  Leonis  on  March  8, 
9,  12,  13,  14,  15,  1881,  the  telescope  employed  being  the  ^\ 
inch  equatorial.  The  results  are  apparent  geocentric  positions 
with  the  concluded  corrections  to  the  Nautical  Ahnamio. 
Oomparisons  of  the  apparent  magnitude  of  the  planet  are 
also  given. 
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Observations  of  Comet  IV  (Schaeberle),  1881  : — E.A.S.  Monthly 
Notices,  Vol  XliU.p.  263,  and  Asl.  Nach.,  BandCl,  No.  2419, 
p.  301.  These  are  ring  comparisons  with  the  4^  inch  equa- 
torial on  September  17,  18,  19,  20,  26,  29,  30,  October  1,  i, 
3,  4,  5,  8,  12,  14,  15,  18»l.  Theresiilts  are  apparent  rifi;ht 
ascensions  and  north  polar  distances,  to  which  the  parallax 
factors  are  added.  The  mean  and  apparent  places  of  the 
comparison  stars,  the  former  from  the  best  available  authori- 
ties, are  also  given.  The  positions  furnished  in  this  paper 
have  been  combined  by  Dr.  Carl  Stechert,  of  Kiel,  with  all 
other  published  observations  in  a  definitive  determination  of 
the  orbit.  See  **  Definitive  Bestimmung  der  Bahn  des 
Cometen,  1881,  IV,"  in  Ast.  Nach.,  Band  CVm.  p.  177." 

Mean  Places  of  Lacaille's  Stars  compared  at  Windsor  with  Comet 
in,  1881  :—A8t.  Hach.,  Band  CII.  No.  2430,  p,  93.  The 
star  places  were  deduced  from  filar  micrometer  comparisons 
with  other  well  determined  stars,  and  from  observations  with 
the  3  inch  transit-instrument  in  the  meridian. 

Hemabks  on  Dr.  Gould's  Observation  of  Comet  IU,  1881,  June  11, 
(Abt.  Nach.,  No.  2384)  i—Ast,  Nach.,  Band  GUI,  No.  2468, 
p,  811.  This  is  a  rejoinder  to  Dr.  Gould's  reply  in  the  **Ast. 
Nach.,  No.  2434 "  to  the  author's  former  paper  on  this 
subject.  This  paper  is  reprinted  in  the  "  Observatory,"  for 
December,  1882. 

Pre- PERIHELION  Observations  of  the  Great  Comet  II,  1882 :—  B.A.S. 
Monthly  Notices,  Vol,  XLIII,  p,  31,  and  Ast.  Nach.,  Band 
cm.  No.  2468,  p.  311.  These  are  comparisons  with  a  square 
bar-micrometer  on  the  4^  inch  equatorial  on  the  mornings  of 
September  9  and  10,  1882.  The  results  are  apparent  ri^ht 
ascensions  and  north  polar  distances,  to  which  the  parallax 
factors  are  added.  The  adopted  mean  place  of  tlie  com- 
parison star,  with  the  usual  reductions,  is  given.  These 
observations  with  five  at  Melbourne  and  two  at  the  Cape  of 
Good  Hope  are  the  only  data  available  for  the  determination 
of  the  orbit-elements  before  the  perihelion  passage.  From 
a  comparison  of  the  results  derived  from  these  data  by  Dr.  J.  E. 
Hind,  of  London,  M.  Baoul  Gautier,  of  Geneva,  and  Dr.  J. 
Morrison,  of  Washington,  with  those  deduced  from  post- 
perihelion  observations,  it  would  appear  that  the  orbit  did 
not  suffer  any  sensible  change  by  tne  comet's  rush  through 
the  sun* 8  coronal  atmosphere. 

Observations  of  Comet  I,  (Wells)  1882  i^B.A.S.  Monthly  Notices, 
Vol.  XUn.,  p.  68,  and  Ast.  Nach.,  Band  CIV.  No.  2475  p.  41. 
These  were  made  with  the  4i  inch  equatorial  on  June  19,  20, 
21,  22,  23,  24,  25,  26,  27,  28,  29,  30,  July  1,  2,  3,  4,  5,  6,  7, 
9,  12,  13,  14,  17,  18,  19,  22,  23,  24,  25,  1882.  The  com- 
parisons from  June  19,  to  July  7,  were  made  with  the  filar 
micrometer,  and  from  July  7  to  25,  with  the  square  bar- 
micrometer.  The  results  are  apparent  right  ascensions  and 
north  polar  distances,  to  which  the  usual  parallax  factors  are 
added.  The  oomparison  stars  are  forty-three  in  number,  and 
their  mean  places  as  derived  from  the  best  available 
authorities  are  given  for  1882*0,  together  with  the  necessary 
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reductiouB  to  the  apparent  places  for  the  dates  of  the  uomet 
obseryations.  The  observations,  it  is  understood,  are  in  the 
hands  of  Dr.  E.  von  Bebeur-Paschwitz  for  a  definitive  in- 
vestigation of  the  orbit. 

Note  ow  the  Gbeat  Comet  II,  1882 : — E.A,8,  Monthly  Notices,  Vol. 
XTJTT.  p.  62.  This  communication  treats  of  the  Comet's 
visibility  in  full  sunlight  without  a  telescope,  and  of  the 
similarity  of  its  orbit  to  those  of  the  Great  Uomets  of  18425 
and  1880.  It  appears  that  Windsor  was  the  first  station  at 
which  the  comet's  visibility  near  the  sun  was  noted. 

Obbbbvations  of  Comet  HI,  (Baenabd)  1882:— ^«^.  Nach.y  Band 
CIV.  No.  2492,  p,  317.  These  consist  of  apparent  right 
ascensions  and  north  polar  distances  deduced  from  square 
bar  comparisons  with  the  4^  inch  equatorial  on  December  2 
and  8,  1882,  to  which  the  usual  parallax  factors  are  added. 
The  adopted  mean  places  of  the  comparison  stars,  with  the 
reductions  to  the  apparent  places,  are  also  given. 

Note  on  Pbofebbob  Newcomb's  Eehabks  ok  the  Windsob  Obsebva- 
Tioifs  of  the  Tbansit  of  Vbntts  in  1874: — R.A.S.  Monthly 
Notices,  Vol.  XLIIL.  p.  279.  This  contains  a  reply  to  Pro- 
fessor Newcomb's  remarks  in  the  **  B.A.S.  Monthly  Notices  " 
for  April,  1882. 

Obbebvations  OF  the  Pabtial  SoLAB  Eclipse,  Novembeb  10,  1882  : — 
JR.A.S.  Monthly  Notices,  Vol.  XLIII.  p.  280.  Both  contacts 
were  well  observed  with  the  4^  inch  equatorial.  An  interest- 
ing series  of  observations  of  two  black-bulb  thermometers, 
one  in  vacuo  and  the  other  in  air  were  also  made  during  the 
phenomenon. 

Post-Pebihelion  Observations  of  the  Qeeat  Comet  II,  1882: — 
Ii.A.S.  Monthly  Notices,  Vol.  XLUI.  p.  383,  and  Ast.  Naeh., 
Band  CV.,  No.  2604,  p.  117  and  No.  2613,  p  263.  These 
consist  of  comparisons  almost  whoUy  with  the  square  bar- 
micrometer  on  the  4i  inch  equatorial  on  September  28,  29, 
30,  October  2,  3,  5,  6,  7,  10,  12,  13,  14,  16,  19,  22,  23,  26, 
30,  November  8,  6,  7,  9,  10,  14,  18,  20,  22,  30,  December  1 
2,  8,  12,  13,  14,  15,  18,  19,  28,  29,  1882,  January  1,  7,  9,  12 
14,  February  6,  7,  12,  26,  and  March  2,  1883.  The  comet 
was  also  observed  accurately  in  B.A.,  and  approximately  in 
N.P.D.,  in  full  sunlight,  with  the  3  inch  transit  instrument 
on  September  18,  19,  20,  21,  1882.  The  apparent  right 
ascensions  and  north  polar  distances  of  the  comet  are  given 
for  each  of  the  dates  stated  together  with  the  parallax  factors. 
The  mean  places  of  the  comparison  stars,  seventy-six  in 
number,  deduced  from  the  best  authorities  available,  are 
also  added  with  the  usual  reductions.  The  Windsor  positions 
for  September  8  and  January  14,  in  conjunction  with 
observations  made  at  other  stations,  have  been  employed  by 
Dr.  Morrison,  of  Washington,  in  an  approximate  determi- 
nation of  the  elliptic  elements.  It  appears  that  all  published 
observations  of  the  Comet  are  now  under  discussion  by  Pro- 
fessor Howe,  of  the  United  States,  for  a  final  determination 
of  the  orbit. 
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0B8BBVATI0NS  OF  Oebes  AT  THB  Oppobitiow  OF  1882  i—Ast  Noch,,  Band 
OYI.  No.  2530,  p.  157.  These  oonsist  of  oompariBons  with 
the  4i  inch  equatorial  on  August  10,  14,  21,  30,  31,  Septem- 
ber 1,  2,  7,  13,  15,  18S2,  those  on  September  13,  with  the 
square  bar-micrometer,  and  the  rest  witn  the  filar-micrometer. 
The  resulting  places  of  the  planet  are  geocentric  apparent  right 
ascensions  and  north  polar  distances.     The  adopted  mean 

S laces  of  the  comparison  stars  are  given  with  the  usual  re- 
uctions  to  the  apparent  places. 
Eclipses  of  Jupiteb's  Satellites  Observed  in  1880 — 1882  : — Aat. 
Hack,,  Band  CVI.  No.  2541,  p,  323.  These  may  be  classed 
thus : — Satellite  I,  two  disappearances  and  seven  reappear- 
ances; Satellite  U,  four  reappearances;  Satellite  III,  two 
disappearances  and  two  reappearances ;  Satellite  IV,  one  dis- 
appearance. The  4^  inch  equatorial  was  employed  through- 
out. It  is  inferred  by  Mr.  Marth,  (See  ^'E.A.S.  Monthly 
Notices,  Vol.  XLIV.  p.  244,")  from  the  observation  of  the 
Fourth  Satellite,  that  the  tabular  longitude  of  the  node 
of  this  satellite  requires  a  sensible  positive  correction. 

Obsebvationb  of  the  Yabiable  Stab  B  Cabingb,  fbom  Mat,  1880,  to 
Septembeb,  1883:— i2.-4./S.  Monthly  Noticed,  Vol.  XLIV.  p. 
14.  These  consist  of  a  series  of  careful  comparisons  of  the 
magnitude  of  the  star  with  stars  visible  to  the  unassisted  eye 
and  contained  in  the  Uranometria  Argentina,  and  with  others 
which  are  only  telescopic.  The  concluded  magnitudes  of  the 
variable  are  given  for  154  different  dates  extending  over  the 
period  stated.  The  coordinates  of  the  small  telescopic  com- 
parison stars  with  reference  to  the  variable  are  also  given. 
The  limits  of  variability  of  the  star  are  magnitudes  4*3  and  9*3 
and  the  period  from  maximum  to  maximum  about  313  days. 

Oh  the  Latitude  of  the  Obsebvatoby,  Windsob,  N.S.  Wales  : — 
R.A,8.  Monthly  Notices,  Vol.  XLTV.  p.  101.  This  paper  con- 
tains the  results  of  a  revision  of  the  determination  of  the 
latitude  from  prime  vertical  observations  with  the  two-inch 
transit-instrument  in  the  years  1867,  68,  69,  70,  74.  The  re- 
sulting latitude  of  the  meridian  transit  and  equatorial  piers 
of  the  new  Observatory  based  on  more  accurate  places  of  the 
stars  employed  is  —33*'  36'  29"  *5.  The  paper  also  contains 
the  results  of  a  new  and  very  careful  investigation  of  the 
latitude  from  six  well-determined  stars  in  1881,  by  means  of 
the  Cooke  3  inch  transit-instrument  in  the  prime  vertical. 
The  resulting  latitude  of  the  two  piers  above  referred  to  is 
-33**  36'  SO"  -8,  which  value  is  that  now  adopted. 

Obsbbvations  of  Comet  II  (Eoss),  1883  i-^B.A.S.  Monthly  Notices, 
Vol  XLIV.  p.  283,  and  Ast.  Nach.,  Band  CVIII.  No.  2585, 
p.  809.  These  are  comparisons  with  a  square  bar-micrometer 
on  the  4^  inch  equatorial  on  January  19,  21,  22,  23,  24,  25, 
27,  28,  and  February  2,  1884.  The  apparent  right  ascensions 
and  north  polar  distances  of  the  comet  are  given  for  the  dates 
named,  toother  with  the  usual  parallax  factors.  The  mean 
places  of  the  comparison  stars  for  18840  are  also  given  from 
the  best  authorities  available  together  with  the  reductions  to 
the  apparent  places  for  the  dates  of  observation. 
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Obbtt-Elements  of  Ookxt  n  (Boss),  1888  .* — R.A.S.  Monfhlf  Notices, 
Vol.  XLIV.  p.  377,  and  Aat.  Naeh.,  Band  OVIII.  No.  2688, 
p.  875.  This  is  a  detorminatioxi  of  the  elements  from  tiie 
Windsor  obsenrations  of  January  10,  23,  and  28,  1884,  un- 
corrected for  aberration  or  parallax. 

Apfa£Bht  Pulobs  of  Combt  n  (Boss),  1883  i—R.A.8.  Mmthly  Notice, 
Vol.  XLiy.  p.  444.  This  paper  contains  the  plaoes  of  the 
comet  as  corrected  for  small  errors  due  to  the  square  bar-mi-^ 
crometer.  The  Windsor  observations  have  afforded  a  basis 
for  a  determination  of  elliptic  elements  by  Bobert  Bryant, 
B.A.,  of  London.  In  conjunction  with  other  observations  at 
Melbourne  and  Madras,  they  have  also  been  employed  both 
bv  Gten.  Tennant  and  Mr.  Bryant  in  the  formation  of  elliptio 
elements.  See  <<  B  A.S.  Monthly  Notices,  Vol.  XLY,  p.  428, 
and  YoL  XLVJLL.  pp.  24,  and  434,"  respectively. 

OOBBSOnOKS  TO  THE  WINDSOR  BlOHT  AsOENSIONS  OF  CoMST  II  (BoSS), 

1883  i—Axt.  Naeh.y  Band  CIX.  No.  2608,  p.  251.  This  paper 
contains  certain  small  corrections  due  to  the  square  bar-mi- 
crometer with  which  the  observations  were  made. 

Obsybvatioks  of  THE  Comet  of  1812  (Pons-Bbooks)  at  its  Betxtbn 
TO  Perihelion  in  1884  : — B.A.8.  Monthly  Notices,  Vol.  XLIV. 
p.  445,  and  Ast.  Nach.,  Band  OX.,  No.  2625,  p.  135.  These 
are  square  bar-micrometer  comparisons  with  the  4^  inch 
equatorial  on  January  13,  19,  21,  22,  23,  25,  February  2,  4, 
5,  8,  9,  10,  17,  22,  25,  26,  29,  March  2,  7,  8,  9,  14,  21,  24, 
and  April  1,  21,  1884,  the  results  beinff  apparent  right 
ascensions  and  north  polar  distances.  In  the  former  Journal 
the  parallax  corrections  based  on  Schulhof  and  Bossert's 
ephemerides  in  Nos.  2558,  2569,  and  2570,  of  the  ''  Astron- 
omische  Nachrichten"  are  given,  but  in  the  latter  the  parallax 
factors  only  are  supplied.  The  mean  places  of  the  com- 
parison stars,  forty-six  in  number,  are  derived  from  all 
available  authorities,  and  are  furnished  in  both  journals  with 
the  usual  reductions  to  the  apparent  places.  The  Windsor 
positions  in  conjunction  with  the  numerous  other  observations 
hitherto  published  are  now  under  discussion  by  Schulhof  and 
Bossert  of  Paris,  and  will,  doubtless,  afford  valuable  data 
for  fixing  the  return  of  the  Oomet  to  perihelion  about  &e 
middle  of  next  century. 

Observations  of  ComktII,  (Babkjlbd)  1884  :^B,A.8.  Monthly  Notices, 
Vol.  XLV.,  p.  50,  and  Ast.  Aach.,  Band  OX.,  No.  2619,  p.  89, 
and  No.  2624,  p.  125.  These  are  apparent  right  ascensions 
and  north  polar  distances  derived  m>m  square  bar  com- 
parisons witn  the  4^  inch  equatorial  on  July  24,  27,  28,  31, 
August  2,  4,  6,  8,  9,  10,  11,  12, 13,  14, 16,  18,  22,  1884,  with 
the  usual  parallax  factors.    The  mean  places  of  the  com- 

S arisen  stars,  twenty-one  in  number,  are  also  given  as 
erived  from  all  available  authorities,  with  the  reductions  to 
the  apparent  places.  The  positions  for  July  24  and  August 
22,  have  been  already  adopted  by  Professor  Egbert  of  Dudley 
Observatory,  U.S.,  in  combination  with  observations  at  the 
Cape  of  Good  Hope,  Vienna,  Arcetri  and  Nice,  for  a  determi- 
nation of  the  elliptic  orbit,  which  turns  out  to  be  one  of  very 
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sliort  period,  namaly,  about  5*4  years*    See  ^'Ast.  Naoh., 
Band  OXI.,  p.  267,  and  the  '  Observatory*  for  May,  1885." 

Thb  Windbob  Ogoultations  nr  Dr.  Attwers'  Pafar  in  Ast.  Naoh., 
No.  2636-6:— 2l«^,  Naeh.,  Band  OXII.,  No.  2666,  p.  29. 
This  paper  oontains  some  remarks  on  certain  of  the  Windsor 
observations  discussed  by  Dr.  Auwers  in  the  paper  referred 
to. 

Obsebyations  of  Oebes  akd  Pallas  at  thr  Opposition  of  1885  : — 
Ast.  NacK  BandGXJl.  No.  2672, 51.  125.  These  consist  of 
filar-micrometer  comparisons  with  the  4^  inch  equatorial  of 
Ceres  on  March  14,  15,  17,  18,  April  1,  and  of  Pallas  on 
February  10,  20,  March  13,  17,  18,  1885.  The  geocentric 
apparent  places  of  the  planets  are  given  with  the  adopted 
mean  places  of  the  comparison  stars  and  the  reductions  to 
the  apparent  places. 

Obskryations  of  Dottblb  Stars  : — ^.A.S.  Monthly  Notices,  Vol,  XLYI. 
p.  50.  These  consist  of  measures  with  the  position  filar- 
micrometer  of  the  4^  inch  equatorial  of  Forty-one  Southern 
Double  Stars  during  the  period  1880-1885. 

Obseryation  of  Comet  II  (Barnard)  1885: — Ast.  Nach.,  Band 
CXIII.  No.  2704,;?.  263.  The  Comet  was  observed  on  July 
17  only,  with  the  square  bar-micrometer  of  the  4^  inch 
equatorial. 

O0CULTAT10N8  Observed,  1877-85 :— -4*^.  Nach.,  Band  CXIII.  No.  2709, 
p.  341.  This  paper  records  the  observations  of  seventy-eight 
disappearances  and  one  reappearance  of  stars  at  the  moon's 
dark,  and  of  two  disappearances  at  the  bright,  limb.  Except 
in  one  instance  the  observations  were  made  with  the  4^  inch 
equatorial. 

Observations  of  Eolipsbs  of  Jupiter's  Satellites  in  1885 : — Ast. 
Mck.,  Band  CXm.  No.  2712,  p.  387.  The  observations 
were  made  with  the  44  inch  equatorial.  They  are  all 
reappearances  and  may  be  classified  as  follows:— six  of 
Satellite  I,  six  of  Satellite  U,  two  of  Satellite  in,  and  one  of 
Satellite  IV. 

Observation  of  the  Conjunction  of  Saturn  and  ft  Qesonorum, 
January  10,  1886 : — B.A-S.  Monthly  Notices,  Vol.  XLYL,  p. 
304.  This  paper  comprises  the  detailed  results  of  twenty 
differential  measures  of  the  planet  and  star  with  the  filar- 
micrometer  of  the  4^  inch  equatorial. 

Obseuyations  of  the  Variable  Star  B.  Carincb  from  September 
1883,  to  April  1866 :— i2.^.^.  Monthly  Notices,  Vol  XLVE. 
p.  487.  These  comprise  comparisons  made  on  sixty  dates  in 
the  interval  stated,  and  are  a  continuation  of  the  series 
pubUshed  in  Vol.  XLIV.  of  the  "  Notices." 

Observation  of  the  Lunar  Oocultation  of  Jupiter  and  his  Satel- 
lites, April  16,  1886  :— J[«^.  Nach,,  Band  CXIV.  No.  2736, 
p,  411.  The  observations  were  made  with  the  4^  inch  equa- 
torial. The  disappearance  of  the  planet  and  Satellites  I  and 
II,  and  the  reappearance  of  the  planet  and  Satellites  I,  II, 
and  III,  were  observed.  This  paper  is  reprinted  with  some 
typographical  errors  in  the ''  Astronomical  itegister,"  for  Sep- 
tember, 1886. 
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Obsbbvations  o;  Ooicbt  I  (Fabbt),  1886  . — AMt,  Naeh.^,  Band  OXV. 
No.  2760,  p,  393.  The  obserratioas  were  made  with  the  4i 
inch  equatorial  on  May  2,  3^  4,  6,  7,  8,  10,  11,  12,  18,  14,  20, 
21,  22,  23,  26,  30,  31,  June  1,  5,  7,  1886,  on  the  first  four 
dates  with  the  filar-miorometer,  and  on  the  remaining  dates 
with  the  square  bar-micrometer.  The  results  are  apparent 
right  ascensions  and  north  polar  distances  of  the  comet,  with 
the  corresponding  parallax  factors  and  the  reductions  of  the 
star  places.  The  mean  places  of  the  comparison  stars,  thirty- 
five  in  number,  are  also  given  based  on  all  available  authori- 
ties. 

Obsbbvatmns  of  Phenomena  of  Jupiter's  Satellites  in  1886 ; — 
E.A,S.  Monthly  Notice,  Vol  XLVII.  p,  30.  The  observa- 
tions were  made  partly  with  the  4^  inch  and  partly  with  the 
8  inch  equatorial,  *  and  may  be  summed  up  as  follows :  — 
Eclipses : — Sat.  I,  nine  reappearances  ;  Sat.  II,  five  reap- 
pearances ;  Sat.  Ill,  two  disappearances  and  five  reappear- 
ances ;  Sat.  lY,  one  disappearance  and  one  reappearance  in 
the  same  eclipse.  Transit-ingress,  one  observation  of  Satel- 
lites I,  II,  and  III.  Transit-egress,  one  observation  of 
Satellite  U,  and  one  Occultation-disappearance  of  Satellites 
I,  n,  and  m. 

Obsbbvations  of  Oomkt  II  (Babnabd),  and  V  (Bbooks  I),  1886  : — 
Ast.  Nach.y  Band  CXVI.  No.  2768,  jp.  123.  The  observations 
were  made  with  the  square  bar-micrometer  on  the  4^  inch 
equatorial.  The  former  comet  was  observed  on  May  31, 
June  3,  10,  11,  13,  27,  29,  and  July  1,  1886,  and  the  latter  on 
July  3,  4,  11,  12,  21,  1886.  The  results  are  apparent  right 
ascensions  and  north  polar  distances  of  the  comet  with  the 
corresponding  parallax  factors  and  reductions  of  the  star 
places.  The  mean  places  of  the  comparison  stars,  twenty-three 
in  number,  are  also  given  from  all  available  authorities. 

Obssbvatxons  of  Winkbokb^b  Gohet  at  its  betubn  to  Pbbihblion  nr 
1886  i—RA.S.  Monthly  Notices,  Vol.  XLVII.  j9.  293.  These 
are  apparent  right  ascensions  and  north  polar  distances 
deduced  from  ring  and  square  bar-micrometer  observations 
with  the  4i  and  8  inch  equatorials  on  August  25,  28,  29,  Sep- 
tember 1,  2,  5,  7,  8,  10,  11,  12,  16,  16,  17,  18,  20,  21,  22,  23, 
24,  28,  30,  October  1,  5,  6,  7,  11,  21,  23,  25,  27,  29,  1886,  to 
which  the  usual  parallax  factors  are  added.  The  mean  plaoes 
of  the  comparison  stars,  sixty-two  in  number,  are  also  given  as 
derived  from  all  available  authorities^  with  the  reductions  to 
the  apparent  places. 

The  Gbbat  Sottthebn  Comet  of  Januaby,  1837 : — AsL  Niach,,  Band 
CXVI.  No.  2780,^.  319.  This  is  a  re-print  of  the  communica- 
tion in  the  Observatory^  Vol.  X.  p.  166. 

Obsbbvations  of  Satitbn  and  S  Geminobum  : — B.A.S  Monthly  Notices, 
Vol.  XLVil.  /?.  431.  These  consist  of  filar-micrometer  com- 
parisons on  the  8  inch  equatorial,  with  the  resulting  geo- 
centric places  of  the  planet. 

Obsbbvations  of  Comet  VII  (Finlayj,  1886: — Ast,  Nach.,  Band 
CXVIl.  No.  2791,  p.  109.  The  observations  were  made  with 
the  square  bar-micrometer  on   the  b  inch  equatorial,   on 
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October  8,  22,  28,  24,  26,  28,  Noyember  7,  8,  9,  12,  15,  16, 
22,  26,  27,  29,  Deoember  1,  15,  18,  19,  22,  27,  30, 1886.  T^e 
results  are  apparent  right  ascensions  and  north  polar  dis- 
tanoes  of  the  comet  with  the  corresponding  parallax  factors. 
The  mean  places  of  the  comparison  stars,  37  in  number,  are 
also  given  nrom  all  ayailable  authorities,  together  with  tiie 
reductions  to  the  apparent  places  for  the  dates  of  observation. 

OoCfULTATIOWS    OF   StABS    OBSEBVED   AT  WiNDSOB,    N.8.   WaLBS,   OoT., 

1885— Dec,  1886  i—Ast.  Nach.,  Band  OXVU.  No.  2793,  p. 
143.  These  consist  of  the  times  of  disappearance  of  fifty- 
three  different  stars  at  the  moon's  dark  limb,  the  instruments 
employed  being  the  4^  and  8  inch  equatorials. 


PUBUOATION  IN  THE  MeICOIBS  OF  THE  BoTAL  AsTBONOMICAL  SOOIETY  : — 

Observation  of  the  Transit  of  Venus,  December  8-9,  1874. 
Vol.  XLVJLL.,  p.  89.  All  four  contacts  were  well  observed 
with  the  4i  inch  equatorial,  and  the  results  have  been  com- 
bined with  all  the  other  British  observations  in  the  determi- 
nation of  the  Solar  Parallax.  See  **  B.A.S.  Monthly  Notices, 
Vol.  XXXVin.,  p.  429." 
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FUBUCATIOKB    IN  THE    ObSBBVATOBY.      A  MOKTHLY   BeVIBW 

TBOKOMY,  LoHDOir,   1877-87. 

On  Eclipses  of  Jupiter's  Second  Satellite Vol. 

Conjunction  of  Mars  and  Saturn,  June  30,  1879 .... 

Occultations  of  Antares  and  Spica 

Measures  of  Southern  Double  Stars 

Orbit-Elements  of  Comet  I,  1880  

Measures  of  Double  Stars  Lacaille  2145  and  y  Argus 

Discovery  and  Observations  of  Comet  III,  1881. 
The  earliest  Windsor  observation  in  combination 
with  other  observations,  was  employed  by  Dr. 
Hind  of  London,  in  a  determination  of  the 
Comet's  orbit.    See  "  Observatory  "  for  August 

I,  1881 

Orbit-Elements  of  Comet  m,  1881 

Dr.  GK>uld's  Observation  (June  11)  of  Comet  III, 

1881,  in  "  Ast.  Nach.,  No.  2384  " 

Discovery  of  a  Comet,  September  17,  1881,  (Comet 

IV.,  Schaeberle,  1881) 

Measures  of  a  Crucis  and  a  Centauri 

Dr.  Bone's  Supposed  Comet  near  Comet  III.,  1881. . 

Comet  Wells  and  Comet  Seeking 

Dr.  GK>uld's  Observation  of  Comet  m,  1881,  on  June 

II.  "Ast.  Nach.,  No,  2384.     (Ee-print  from 
Ast.  Nachrichten,  No.  2468) 

The  Great  Comet  of  1882.  Its  probable  identity 
with  the  Oreat  Comets  of  1668,  1843,  and  1880, 
is  pointed  out , 
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On  the  IVobable  Variabiliiy  of  19  Leporis Vol.  VI.,    p.  164 

Obseirationd  of  the  Tails  of  the  Great  Comets  I  and 

n,  1882 „      VI.,    p.  302 

Observations  of  Comet  11  (Boss),  1883.  These  were 
employed  by  Dr.  Kreutz,  of  the  Boyal  Observa- 
tory, Kiel,  to  test  the  orbit  derived  by  Dr.  Op- 
penheim  from  the  Melbourne  observations.  See 
"  Ast.  Nach,"  No.  2583 ^ ..„    VII.,    p.  116 

Orbit-Elements  of  Comet  11  (Ross),  1883 •  „    VIL,    p.  l40 

Observations  of  Comet  II  (Barnard),  1884 „    VII.,    p.  294 

Recent  Measures  of  a  Centauri,  (July,  1884) „    VII.,    p.  295 

Recent  Measures  of  ot  Centauri,  (July  and  August, 

1885)  ,  Vin.,    p.  382 

The  Windsor  measures  in  1880,  1881,  1884  and 
1885,  have  recently  been  employed  by  Messrs. 
Downing  and  Powell  in  an  investigation  of 
the  orbit  of  this  interesting  binary.  See 
tt.A.8.  Monthly  Notices,"  Vol.  XLIV.  p.  238, 
Vol.  XLV.  p.  151,  and  Vol.  XLVI.  p.  336. . 

The  Variable  Star  i]  Argils.  This  communication 
was  intended  to  show  that  a  statement  in  Miss 
A.  M.  Clerke's  Popular  iJistory  of  Astronomy 
in  the  19th  Century,  with  r  "^ference  to  a  recent 
outburst  in  the  light  of  this  variable  is  incorrect  „      IX.,    p.  194 

The  Great  Southern  Comet.  Of  this  comet,  which 
appearedin  January,  1887,  a  few  very  rough  obser- 
vations only  were  obtained,  Thu  paper  is  re- 
printed in  *'  Ast.  Nach.,"  No.  2780,  April  7th, 
1887     „       X.,    p.  166 

Jupiter  and  Lalande,  25797.  The  star  narrowly  es- 
caped occultation  by  the  planet  on  April  21, 
1887  ;  the  communication  contains  the  result  of 
micrometer  comparisons  of  the  planet  and  star     ,,       X.,    p.  273 

Lalande  18069.  The  paper  treats  of  the  proper  mo- 
tion of  this  star  as  indicated  by  the  observationB 
of  Lalande,  Bessel,  Santini,  and  the  author. . . .  ,,       X.,    p.  278 


FOBLIOATIOKS  IN  THE  AsTBONOMIOAL  RbOISTSB,  LOKDOIT,  1863 — 1886. 

On  Occultations  of  Stars  observed  at  Windsor Vol.  XIEE.,  p.  128 

On  the  Ring  of  Light  observed  around  Venus  at 
Windsor,  during  the  Transit  of  December,  1874, 
and  on  Mr.  Birmingham's  Suspected  New  Star  „   XIIL,  p.  222 

On  Mr.  Birmingham's  Suspected  New  Star „    XIII.,  p.  223 

Rambosson  and  the  Great  Comet  of  1861 „    XVI.,  p.  208 

Observations  of  the  Total  Eclipse  of  the  Moon,  June 

22,  1880 „    XIX.,  p.    20 

Observations  of  the  Total  Eclipse  of  the  Moon,  Dec- 
ember 16,  1880 „    XrX.,  p.    89 

Transit  of  Mars  over  Prsesepe ,^     XX.,  p.  191 

On  the  Probable  Variability  of  Lalande  1 9034  &  19093  „    XXI.,  p.    39 

On  the  Conjunction  of  Mercury  and  Saturn,  June 

25,  1884 „  XXIL,  p.  146 
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PuBLIGATIOir  IS  THE  CaTALOQUE    OF   NaTUBAIi   AKD  InDUSTBIAL  PrO- 

Ducrs  OF  N.S.  Wales,  fob  the  Pabis  Exhibition  of  1867, 
and  in  the  Ikdustbial  Pboobess  of  N.S.  Wales,  1870,  pp. 
55  and  617  respectively. 

On  the-  Progress  and  Present  State  of  Astronomical  Science  in  New 
South  Wales. 


Publications  in  the  Tbansaotions  of  the  Philosophical  Society, 
NOW  BoYAL  Society,  of  N.8.  Wales,  1862 — 65. 

^  On  the  Desirability  of  a  Systematic  Search  for,  and  Observa- 
tions of  Variable  Stars  in  the  Southern  Hemisphere  ....  p.  126 

On  Comet  III  (Swift),  1862,  No.  1 p.  140 

On  Comet  in  (Swift),  1862,  No.  2 p.  146 

On  Australian  Storms p.  153 


Publications  in  the  Joubnal  and  Peoceedings  of  the  Royal 

Society  of  N.S.  Wales,  1867—86. 

On  a  New  and  Eemarkable  Variable  Star  in  Ara  .  .Vol.  XI.,  p.  197 
Proposed  Correction  to  the  Assumed  Longitude  of 

the  Sydney  Observatory  m  XII.,  p.    63 

Note  on  the  Planet  Uranus m  XII.,  p.  220 

Note  on  the  Transit  of  Mercury,  May  6,  1878 „  XII.,  p.  226 

Note  on  the  Star  ''Brisbane  6183"   „  XII.,  p.  228 

Note  on  the  Geocentric  Conjunction  of  Mars  and 

Saturn,  July  1,  1879 „  XH.,  p.  246 

Prediction-Calculation    of    the    Occultation    of   64 

Aquarii  by  Jupiter,  September  14,  1879 ,,  XIII.,  p.  166 

On  the  Longitude  of  the  Sydney  Observatory „  XIV.,  p|i  19 

On    the     Opposition-Magnitudes     of    Uranus    and 

Jupiter    „  XIV.,  p.    23 

The  Orbit-Elements  of  Comet  I,  1880,  (Great  S. 

Comet)    „  XIV.,  p.    33 

On  Comet  HI,  1881 ,  XV.,  p.    87 

On  the  Star  LacaiUe  2145    „  XV.,  p.  379 

On  the  Variable  StarE.  Carinea „  XV.,  p.  380 

The  Orbit-Elements  of  Comet  III,  1881    „  XV.,  p.  393 

Hesultsof  the  Observations  of  Comets  Fabry,  Barnard, 

and  Brooks  (No.  1.),  1886    „  XX.,  p.  219 


Contributions  to  the  Colonial  Nkwspafers. 

Sunspots  on  May  11,  1854    H&rald,  May  13,  1854 

Hour  Angles  for  a  Horizontal  Sundial  at  Sydney  „  Aug.  29,  1856 
Prediction-Calculation  of  the  Total  Eclipse  of  the 

Sun  for  Sydney,  March  26,  1857 „      Mar.  12,  1867 

Prediction-Calculation  of  the  Total  Eclipse  of  the 

Sun  for  Windsor,  March  26,  1857 ,       Mar.  17,  1857 

The  Total  Eclipse  of  the  Sun,  March  26,  1857,  as 

observed  at  Windsor „      April    1 ,  1857 


\ 
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Prediction-Calculation  of  the  Partial  Eclipse  of 
the  Son  for  Sydney,  Sept.  18,  1857 Herald,  Sept.   5,  1857 

The  Partial  Eclipse  of  the  Sun.  Sept.  18,  1857, 
as  observed  at  Windsor    „       Oct.    2,  1857 

Sunspots  on  March  15,  1858 „      Mar.  17,  1858 

The  oundial  in  the  Botanic  Gurdens,  Sydney. .. .      „      Sept.    8,1858 

Notice  of  the  Appearance  of  Donati's  Comet, 
October  12,  1858,  and  sextant  observations  of 
the  same „        Oct.  14,  1858 

Sextant  Observations  of  Comet  VI.  (Donati),  1858      „        Oct.  1 9,  1 858 

Sextant  Observations  of  Comet  VI.  (Donati),  1 858      „        Oct.  29,  1 858 

On  Comet  VI  (Donati),  1858   „      Nov.  18,  1858 

Elements  of  the  Orbit  of  Comet  VI.  (Donati), 
1858,  from  sextant  observations „       Feb.  23,  1859 

Observations  of  the  Aurora  Australis,  Aug.  29, 

1859 „        Sept.  1,  1859 

Orbit-Elements  of  Comet  HE,  1860,  from  sex- 
tant observations    „       July  23,  1860 

New  Orbit-Elements  of  Comet  m,  1860,  from 

sextant  observations „      Aug.    3,  1860 

Prediction-Calculation  for  Windsor  of  the  Par- 
tial Eclipse  of  the  Sun,  Jan.  II,  1861 „       Jan.    4,  1861 

Observations  of  the  same  Eclipse  at  Windsor   .  •      „       Jan.  15,  1861 

Announcement  of  the  Author's  Discovery    on 

May  13,  1861,  of  Comet  n,  1861    „       May  26,  1861 

Orbit-Elements  of  Comet  IE,  1861,  from  an  ob- 
servation at  the  Sydney  Observatoiy,  on  May 
24,  and  sextant  observations  at  Windsor,  on 
June  3  and  II „      June  15,  1861 

Notes  on  the  Discoveiy  of  this  Comet  and  Pre- 
dictions of  its  movements,  more  particularly 
of  the  near  approach  of  the  tail  to  the  earth  .  .Empire,  June 22, 1861 

Beply  to  Anonjrmous  Criticisms  on  the  Author's 
Calculations    „      June  28,  1861 

Seply  to  Anonymous  Criticisms  on  the  Author's 
Calculations    „       July    6,  1861 

Prediction-Calculation  forSydney  of  the  Partial)       ,,       July    6,1861 
Eclipse  of  the  Sun,  July  8,  lb6I )  Jlerald,  July    8.  1861 

Prediction-Calculation  of  Lunar  Occultations  )       „       July  20,  1861 
of  Stars  for  Sydney   )  Empire,  July  20,  1861 

Be-discovery  of  Comet  11,  1861,  at  Windsor,  >  Herald,  Aug.    6,  1861 
and  New  Orbit-Elements  of  the  same    j  Empire,  Aug.   6,  1861 

Prediction-Calculation  of  the  Lunar  Occultation 
of  4  Sagittarii  for  Sydney    „        Oct.   9,  1861 

Note  on  Comet  11,  1861   „        Oct.  21,  1861 

Notice  of  the  Transit  of  Mercuiy,  for  Nov.  12, 

1861 „      Nov.  11,  1861 

Notice  of  the  Author's  discovery  of  Encke's 
Comet,  Feb.  16,  1862 HerdU,  Feb.  20,  1862 

Prediction-Cfidculations  of  Lunar  Occultations 
of  Stars  for  Sydney  „      Mar.  15,  1862 

Note  on  Comet  II,  1861    „     April  18,  1862 

Bing-micrometer  observations  of  Comet  m,  1862     „      Sept.    4,  1862 
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Orbit-Elements  of  Comet  HI,  1862,  from  obser- 
vations of  Sept.  1,  2,  and  3 EeraU,  Sept.  16,  1862 

Orbit-Elements  of  Comet  III,  1862,  from  obser- 
vations on  Sept.  1,  11,  and  20 „      Sept.  30,  1862 

.  C       „       Oct.  22,  1862 

The  Comets  of  1862 lEmpire,  Oct.  22,  1862 

The  Comets  of  1862 HerMy  Oct.  28,  1862 

^    «           Tx      ^  TTx   ,o^«  (       »      Nov.  26,  1862 

On  Comets  II  and  III,  1862 |  Empire.^ow.  26,  1862 

Large  Meteor  observed  at  Windsor  and  Wagga 

Wagga,  Jan.  14, 1863 EeraUy  Jan.  27,  1863 

The  February  Gales,  1863    „      Mar.  28,  1863 

St.   Elmo's  Fire  observed  at  Windsor,  May  25, 

1863 „       May  28,  1863 

The  February  Gales,  1863 „      June  11,  1863 

Heights  above  Sea-Level  of  Certain  Meteorologi- 
es Stations „      Sept.    3,  1863 

On  the  Proposed  Establishment  of  Storm  Warn- 
ings in  N.  S.  Wales ,,       Oct.  13,  1863 

The  Gales  of  October  26,  1863 „       Oct.  29,  1863 

Eemarks  on  Saxby's  Weather  Predictions „      June  13,  1864 

Notice  of  Discovery  of  Comet  11  (Tempel)  1864, 

on  Aug.  10 ; „      Aug.  13,  1864 

Eing-Micrometer  Observations  of  Comet  11, 1864      „      Aug.  23,  1864 

Orbit-Elements  of   Comet  II,    1864,   from  the 

Windsor  Observations „      Sept.  21,  1864 

On  the  Orbit  of  Comet  II,  1864  „       Deo.  21,  1864 

Comet  1, 1865 „       Feb.  21,  1865 

Eing-Micrometer  Observations  of  Comet  I,  1865      „      Mar.  25,  1865 

Orbit-Elements  of  Comet  I,  1865,  from  the 
Windsor  Observations „       May    6,  1865 

On  the  Probable  Eetum  of  Biela's  Comet  as  com- 
puted by  Michez „      June  23,  1865 

Discovery  of  Encke's  Comet  at  Windsor,  June 
24,  1865 „      June  28,  1865 

Encke's  Comet    „       July    3,  1865 

Meteorological  Observations  at  Windsor,  and 
Amended  Orbit-Elements  of  Comet  I,  1865, 
from  the  Windsor  Observations Empire^  Nov.  14,  1865 

Prediction-Calculation    of   the  Partial  Solar  (  Herald,  April  13,  1866 
EcHpse  of  April  15,  1866 (  ^wptr^April  18,  1866 

Encounter  of  the  Earth  with  the  Tail  of  Comet 

II,  1861   Tamwortk  Examiner,  July  7,  1866 

Correction  of  Newspaper  Statements  respecting 

No  Full-Moon  in  February,  1866    Eerald,  July    9,  1866 

Eemarks  on  the  Qt)vernment  Astronomer's  Eeport      „      Sept.    8,  1866 

Observation  of  the  Total  Eclipse  of  the  Moon, 

September  24,  1866  „      Sept.  28,  1866 

The  Expected  Meteoric  Shower Herald  ^  Empire,  Nov.  12,  1866 

Notice  of  the  Partial  Eclipse  of  the  Moon,  March 

20,  1867 Eerdd,  Mar.  20,  1867 

The  August  and  November  Meteors „       May  18,  1867 

The  Weather  at  Windsor  during  the  Great  Flood 
of  June,  1867 „      June  28,  1867 
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The  Eainfall  at  Windsor  during  the  Floods  of 

1864,  1866  and  1867 E&rald,  Aug.  26,  1867 

Astronomical  Notices ,,        May  18,  1868 

Notice  of  Earthquake  Shock  on  June  18,  1868  |  ^  Time  23  1868 

The  Meteor  of  July  16,  1868 Eerald,  July  18  &  27,'  1868 

Prediction- Calculation  of  the  Partial  Eclipse  of 

theSun,Aug.  18,1868.  Herald^ Empire,  ^GouIhurnSeraldyAug,  15, 1868 

Observations  of  the  same  Eclipse    Empire ,  Aug.  22,  1868 

On  the  High  Tides  about  the  time  of  the  Eclipse  „  Aug.  25,  1868 
Notice  of  the  Transit  of  Mercury,  November  5, 

1868  Herald,  Nov.  5,  Evening  News,  Nov.  4,  1868 

Notice  of  the  Partial  Eclipse  of  the  Moon,  July 

23,  1869 Serald,  July  23,  1869 

On  the  Proposed  Meteorological  Stations „        Oct.    8,  1869 

Observation  of  the  Total  Eclipse  of  the  Moon, 

Jan.  17,  1870 ,       Jan.  21,  1870 

The  Aurora  Australis  of  February  1, 1870  Evening  News,  Feb.  3,  1870 
The  Variable  Star  Eta  Argus  .  .Merald  ^  Evening  News,  Feb.  28,  1870 
The  Aurora  Australis  of  March  22,  1870.  Evening  News,  Mar.  24,  1870 

The  Variable  Star  Eta  Arg^s „  „     April    6,  1870 

The  Aurora  Australis  of  April  5,  1870  . .       ,,  „    April    7,  1870 

The  Number  of  Auroras  observed  in  N.S.  "Wales  Herald,  Sep.  29,  1870 
Observation  of  the  Partial  Eclipse  of  the  Sun, 

Dec.  12,  1871 ,       Dec.  29,  1871 

Lowest  Temperatures  at  Windsor,  1863—72. ...  ,,  Aug.  7,  1872 
On   the  Supposed  Observation  of  the  Planet 

Vulcan  at  Bendigo „      April    2,  1873 

Observation  of  a  Dark  Transit  of  1       jp  ,7««       a     -i     ^ioto 

\ym.  .™^.'^*^"'^-  -^^^  i  ^SZATX  C  i  ml 

Astronomical  Notices    Herald,  Aug.    8,  1873 

Notice  of  the  Total  Eclipse  of  the  Moon,  Nov.  5, 

1873 Hawkesbury  Times,  Nov.    1,  1873 

The  Weather  at  Windsor,  Feb.  16—23,  1874  .  .Herald,  Feb.  24,  1874 
On  a  Three- Year  Period  in  the  Heavy  Eains  and 

Floods  of  the  Hawkesbury „      Mar.    2,  1874 

Periodicity  of  the  Meteorological  Elements  ....  „  Mar.  7,  1874 
Observations  of  Dark  Transits  of  Jupiter's  Third 

Satellite,  March  4,  and  April  23,  1874    „      April  28,  1874 

The  Melbourne  "Evening News"  v.  Science. ...  „  June  15,  1874 
Observation  of  a  Dark  Transit  of  Jupiter's  Third 

Satellite,  July  18,  1874 „      Aug.    1,1874 

Note  on  Comet  III  (Coggia),  1874 „      Aug.  11,  1874 

Observation  of  the  Transit  of  Venus,  Dec.  8 — 9, 

1874 T,^C,  Journal,  Dec.  19,  1874 

Note  on  the  Lunar  Occultation  of  the  Planet 

Venus,  at  Cooktown,  Queensland,  November 

12,  1874 Herald,  Dec.  25,  1874 

On  the  Observations  of  the  Transit  of  Venus, 

Dec.  8—9,  1874 Herald,  Jan.  16,  20,  &  Feb.  5,  1875 

Comparison  of  the    Eainfall    at   Sydney    and 

Windsor,  1862--74    Herald,  Feb.  15,  1875 
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The  WindBor  Observatory Merald,  Mar.  27,  1876 

N.8.  Wales  and  the  Transit  of  Venus  . . .  .Herald,  April  21  &  23.  1876 
Discovery  of  Encke's  Comet  at  Windsor,  May  7, 

1876 Serald,  May  10,  1876 

On  Encke's  Comet „      May  18,  1876 

The  Bing  of  light  around  Venus  in  the  Transit 

of  Dec.  1874    „      June  12,  1876 

Mr.  Birmingham's  Suspected  New  Star „      June  17,  1876 

On  the  Probable  Occultation  of  a  Fixed  Star  by 

Mars,  June  30,  1876 „      June  30,  1876 

Observation  of  the  Lunar  Occultation  of  Mars  in 

full  sunHght,  Auff.  12,  1876 „      Aug.  14,  1876 

On  the  Transit  of  Venus „      Nov.    9,  1876 

On  the  Drought  of  1876  and  a  Three-Year  Period 

in  the  Meteorological  Elements „       Dec.  29,  1876 

Prediction-Calculation    of    the    Partial    Solar 

Eclipse  for  Windsor,  Sept.  18,  1876^ „      Sept.  16,  1876 

Observation  of  the  same  Eclipse „      Sept.  20,  1876 

Observation  of  the  Total  Eclipse  of.  the  Moon, 

Feb.  28,  1877 „    March    6,1877 

Discovery  at  Windsor  of  a  Hemarkable  Variable 

Star  in  Ara „       Nov.  19,  1877 

Prediction-Calculation  for  Windsor,  of  the  Partial 

Solar  Eclipse  of  February  2,  1878 „        Jan.  29,  1878 

Observation  of  the  same  Eclipse „       Feb.    6,  1878 

Notice  of  the  Partial  Lunar  Eclipse,  February 

17,  1878,  and  of  an  Occidtation  of  Eegulus 

during  the  phenomenon „       Feb.    9,  1878 

The  Weather  at  Windsor,  and  Observation  of 

the  Partial  Solar    Eclipse,   of    February  2, 

1878 Cumberland  Mercury,  Feb.    9,  1878 

The  Eclipse  of  the  Moon,  February  17,  1878. ...      „       Feb.  16,  1878 

The  Planet  Venus „      April    6,  1878 

Bambosson  and  the  Great  Comet  of  186  L Herald,  April  23,  1878 

Visibility    of    the  Planet  Uranus  to  the  un- 
assisted eye ,,       May    2,  1878 

Notice  of  the  Transit  of  Mercury,  May  (  Evening  News,   May    6,  1878 

7,  1878    (  Herald,  May    7,  1878 

Observation  of  the  Transit  of  Mercury,  May  7, 

1878,  and  Pemarks  on  the  Longitude  of  the 

Sydney  Observatory Herald,  May    8,  1878 

Mr.  Butterfield's  Planirohere „       May  27,  1878 

The  Astronomical  and  Magnetical  Meridians. .. .      „      June    7,1878 
On  the  Longitude  of  the  Sydney  Observatory  . .      „      June  21,  1878 

Barometric  Waves ,,       July  10,  1878 

Discovery  of  Encke's  Comet  at  Windsor,  )  Evening  News,  Aug.    6,  1878 

August  3,  lb78 j        Herald,       Aug.    7,  1878 

On  Encke's  Comet • HeraU,  Aug.  14,  1878 

Observation  of  a  Dark  Transit  of  Jupiter's  Fourth 

SateUite,  Aug.  24,  1878    „      Aug.  27,  1878 

On  an  Occultation  of  Jupiter „      Sept.  13,  1878 

On  the  Use  made  of  the  Windsor  Observations 

of  the  Transit  of  Venus  of  Dec.  1874 „       Oct.    8, 1878 
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Observation  of  an  Oocultation  of  a  Fixed  Star  by 

Jupiter's  First  Satellite  on  Oct.  6,  1878 Eerald,  Oct.    8,  1878 

Note  on  the  Same  and  on  the  Transit  of  Venus      f,        Oct.  11,  1878 

"Bemarks  on  the  Goyemment  Astronomer's  Ob- 
servations of  a  Shade  on  the  Moon   . . .  .JE[0rald,  Nov.  20  &  30,  1878 

XT  4,-  ^     r  i.1.     Tk-  £    ty  >    (  Evening  News.  Feb.  24,  1879 

<^™.f   .  w-  ^^V^.  °L  •^'b^''  '  sLld,       Feb.  25,  1879 

Comet  at  Wmdsor,  Feb.  22,  1879   . .  J  '        Yq\)  26  1879 

Notes  on  Comets    Herald,  June    2,  1879 

Astronomical  &  Meteorological  Notes.  Cumberland  Mereurtf,  June  28,  1879 
Prediction-Calculation  of  the    Geocentric  Con- 
junction of  Mars  and  Saturn  for  July  1, 1879.  .Herald,  June  80,  1879 
Observation  of  the  Conjunction  of  Mars  and 

Saturn,  July  1,  1879 ^ . . . .      „       July    2,  1879 

On  Tempers  Periodical  Comet  II,  1867 „       July  24,  1879 

Prediction-Calculation  of  the  Occultation  of  64 

Aquarii  by  Jupiter  for  September  14,  1879  . .      „      Sept.  18,  1879 
On  the  Heavy  Rain  and  Flood  of  Sept.  1879,  and 

the  above  Occultation    „      Sept.  19,  1879 

Notice  of  the  Partial  Eclipse  of  the  Moon,  Dec. 

29,  1879 „       Dec.  25,  1879 

Observation  of  the  above  Eclipse     ,,       Dec.  31,  1879 

The  Weather  of  January  3, 1880 „       Jan.  12,  1880 

A  Supposed  New  Variable  Star,  B.A.C.  2472    . .      „       Jan.  20,  1880 

New  Variable  Star  in  Gemini „       Feb.    5,  1880 

The  New  Southern  Comet,  (Great  Comet  of  1880)      „       Feb.    9,  1880 
Correction  of  Mis-statements  in  the  newspapers 

respecting    Five    Sabbaths    in     the    month 

of  February Frotesfant  Standard,  Feb.  14,  1880 

The  Great  Comet  of  1880 Herald,  Feb.  28,  1880 

The  Longitude  of  Sydney  from  Lunar  Occulta- 

tions „       Mar.  17,  1880 

The  Euins  of  the  Parramatta  Observatory  JT'^ff^,  Mar.  29  &  April  6,  1 880 

The  Great  Comet  of  1880 Herald,  Mav  22  &  26,  1880 

Astronomical  Notices Herald,  June  21,  1880 

The  Dry  Winter „      Aug.  12,  1880 

The  Great  Comet  of  1880 „      Aug.  28,  1880 

Astronomical  Notes    „      Nov.  11,  1880 

Notice  of  Total  Eclipse  of  the  Moon,  December 

16,  1880    Cumberland  Mercury,  Dec.  11,  1880 

Astronomical  and  Meteorological  Notes    .  .Herald,  Dec.  11  &  14,  1880 

The  Planet  Jupiter    Herald,  Dec.  18,  1880 

Observation  of  the  Total  Eclipse  of  the  Moon, 

Dec.  16,  1880  Cumberland  Mercury,  Dec.  25,  1 880 

Astronomical  and  Meteorological  Notes Herald,  Jan.  10,  1881 

Our  River  and  the  Rainfall    . . .  .Hawkeebury  Chronicle,  Mar.  19,  1881 

Heliophotography  and  the  Weather Herald,  Mar.  31,  1881 

The  Planets Hawkesbury  Chronicle,  April    2,  1881 

Telegraphic  Announcement  of  the  Discovery  of 

Comet  III,  1881 Fcho,    May,  28,  1881 

Discovery  of  Comet  HI,  1881,  on  May  22,  1881  Herald,  May  26,  1881 
Discovei^  and  Observation  of  Comet  HE,  1881, 

(Royal  Society  Paper) Herald  ^  Evening  News,  Jime    4,  1881 
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Comet  m,  1881 Herald,  June    9,  1881 

Telegraphic  Announcement  of  the  Discovery  of 

a  Comet,  (Comet  IV.  Schaeberle,  1881) I^ho,    Sept.  19, 

Discovery  of  Comet  IV,  1881  mrald,  Sept.  20 

Comet  rV,  1881 ITerald  ^  Daily  Telegraph,  Sept.  23 

Cometary  Notes 


(  Jlerald,  Sept.  29 

(  Cumberland  Mercury,    Oct. 


The  Identity  of  the  recently  discorered  (         Herald,         Oct. 

Comet  with  Comet  IV,  1881 [  Daily  Telegraph,  Oct. 

CToum  ^  Gouniry  Advertiser,  Nov, 


1 
6 
7 
5 


Notice  of  the  Transit  of 
Mercury,  November  8 
1881 


Hawkeshury  Chronicle, 

Cumberland  Mercury, 

Herald, 

Daily  Telegraph, 

Observation    of  the   Transit  of  (  Herald, 


[ 


Nov. 
Nov. 
Nov. 
Nov. 
Nov.  11 


of  I 
Mercury,  November  8,  1881. .  (  Cumberland  Mercury,  Nov.  12 
Notice    of    the    Partial  (      Hawkesbury   Chronicle,       Dec.    3 
Eclipse  of  the  Moon,  |  Toum  Sf  Country  Advertiser,  Dec.    3 

December  6,   1881 (  Herald,  Dec.    5 

Temperature  and  Kainfall   Hawkesbury  Chronicle,  Jan.  28 

Comet  IV,  1881 Herald,  Jan.  28 


tf 


II 


}f 
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II 


Feb.  18 
May  11 
May  11 

May  13 
Jime    8 


Temperature  and  liainfall 

Astronomical  Notes  

Cometaiy  Astronomy 

Notice  of  Transit  of  Mars  over  PraBsepe,  May 

18—19,  1882 

The  Approaching  Comet,  (Wells*  Comet) 

The  Expected  Large  Comet,  (WeUs'  Comet)  |    -^^^^'^jy  Chronicle 

Observation  of  the  Comet,  (Wells)  1882 Herald,  June  17,*  1882 

The  Wells'  Comet  and  Comet  C  Herald,  July    7,  1882 

ni,  1881   I  Hawkesbury  Chronicle,  July    8,'  1882 

The  New  Comet,  (Great  Comet  of  1882)    Herald,  Sept.  12,  1882 

Telegraphic  Announcement  of  the  Great  Comet's 

visibility  to  the  unassisted  eye  in  the  daytime.  £cho,  Sept.  18,  1882 
The  Great  Comet  and   its   pro-  (  rr     t  ,  « 

bable  identity  with  the  Comets     ^^"^^  ^®P*-  ^^'  22,  &  Oct.  2,  1882 

of  1843  and  1880     (  ^^^^^^  ^^^»y  Sept.  23,  1882 

(The  Paper  in  the  ^tfraWofthel9,is  reprinted  in  iVfl^wr^,  Nov.  16, 1882) 
The  Expected  Eetum  of  the  Comet,  (Pons)  of 

1812 ,  .Evening  News,  Oct.  25,  1882 

Astronomical  Notes    Cumberland  Mercury,  Nov.  26,  1882 

Discovery  and    Observations    of  [  Herald,  Dec.    6,  1882 

Barnard's  Comet,  1882 [  Cumberland  Mercury,  Dec.    9,  1882 

Noteson Comets HeraU,  Dec.  21,  1b82 


1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 
1882 
1882 
1882 
1882 
1882 

1882 
1882 


The  Great  Comet  of  1882 

Orbit-Elements  of  the  Great  Comet  of  1882  from 

the  Windsor  observations  of  Sept.  18,  Dec.  12, 

1882,  and  March  2,  1883 

The  Absurdity  of  the  Expected  Eeappearance  of 

the  Star  of  Bethlehem 

Seview  of  Professor  Newcomb's  Discussion  of 

the  Australian  Observations  of  the  Transit  of 

Mercury,  Nov.  8,  1881 HeraU,  July  6  &  13,  1883 


11 


II 


Mar.    3,  1883 

April    7,  1883 
June  28,  1883 
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The  Expected  Comet,  (Comet  Brooks,  1883) Herald,  Sep.  15,  1883 

The  Supposed  Comet  reported  from  Wellington, 

N.Z.,  and  the  Great  Comet  of  1882    ,,      Sept.  29,  1883 

Evaporation  at  Windsor ,,        Oct.    8,  1883 

The  Approaching  Comet,  (Pons,  1812) „      Not.    7,  1883 

The  Evening  Skies  and  the  Expected  Comet, 

(Pons,  1812)    „       Nov.  19,  1883 

The  Becent  Telegraphic  Determination  of  the 

Longitude  of  Sydney Herald,  Nov.  24  &  27,  1888 

(       Eeening  Newe,       Dec.    4,  1883 

The  Comet  of  1812 \  Herald,  Jan.    8,1884 

(  Cumherland  Mercury,  Jan.  12,  1884 
Discovery  and  Observations  of  Comet  1812  at 

Windsor,  Jan.  13, 1884    Herald,  Jan.  16,  1884 

The  New  Comet  (Eoss),  and  the  Comet  supposed 

to  have  been  seen  in  Tasmania  „       Jan.  17,  1884 

The  Windsor  Meteorological  Observations  \         ^^     ^Jan  19  ^884 

Discovery  and  Observations  of  Comet  Pons,  1812 

on  January  13 Cumberland  Mercury,  Jan.  19,  1884 

Comet  Pons,  (1812) „  Jan.  26,  1884 

The  Two  Comets,  (Pons  and  Koss). . . .  J  ^'"^ZraL?  11    %  \f^ 

Orbit-Elements  of  Comet  Boss  from  the  Windsor 

Observations   Evening  News,  Mar.    6,  1884 

Orbit-Elements  of  Comet  Boss,  and  Ephemeris 

of  Pons'  Comet Herald,  Mar.    6,  1884 

The  Orbit  of  Comet  Eoss ,,      Mar.    8,  1884 

The  Drought     Hatokeshury  Chronicle,  Mar.  15,  1884 

Notice  of  the  Total  Eclipse  of  the  Moon,  April 

10,  1884 Herald,  April  9,  1884 

The  Lunar  Eclipse  of  April  10, 1884,  and  Comet 

Boss „      April  14,  1884 

Notes  on  Comets    „       May  16,  1884 

Notification  of  the  Original  Discovery  of  Comet 

Barnard,  1884    „       July  25,  1884 

Discovery  of  this  Comet  at  Windsor,  July  24, 

1884   Herald,  July  26  and  30,  1884 

Comet  Barnard,  1884    Herald,  Aug.  9,  1884 

Notification  of  the  Discovery  of  a  Comet  by 

Wolf,  1884 „      Sept.  27,  1884 

Astronomical  Notes ,,       Dec.    6,  1884 

Bainfall  at  Windsor Hatckrebury  Chronicle,  Jan.  10,  1885 

The  Longitude  of  Sydney  as  deduced  by  Dr. 

Auwers Herald,  Feb.  21,  1885 

The  Warner  ABtronomical  Prizes „       Mar.  24,  1885 

Notice  of  the  Eclipse  of  the  Moon,  i  Cumherland  Mercury,  Mar.  25,  1885 

March  30,  1885    (  Herald,  Mar.  28,  1885 

Barnard's  Comet,  1884     „      June  11,  1885 

Changes  of  Level-Error  in  Transit  Instruments  „  July  10,  1885 
Discoveiy  and  Observation  of  Comet  Barnard, 

1885 „       July  20,  1885 

European  Elements  of  Comet  Barnard,  1885    . .      „       July  22,  1885 
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Notice  of  the  Partial  Eclipse  of  the  Son,  Sept.  9, 
1886    RifM,  Sept.    8,  1885 

Notice  of  Ae  Partial  EcHpse  of  the  Moon,  Sept. 
24,  1886 „      Sept.  23,  1885 

Astronomical  Notes ,,      Not.    6,  1885 

Eemarks  on  Yenus  and   the    Conjunction    of 

Saturn  and  /x  Geminorum ,,       Jan.  12,  1886 

The  Telegraph  Disturbance „       Jan.  16,  1886 

Astronomical  Notes Baily  Telegraph,  Mar.  23,  1886 

Notice  of  the  Edipse  of  Jupiter's  Fourth  Satel- 
lite   Herald,  Mar.  27,  1886 

Observation  of  the  same  Eclipse  ..  .  •  {  2)^7^  Tekt^r'^h,  i^fl   l]  1886 

Announcements  of  Comets  Fabry  and  C  Herald^  April  12,  1886 

Barnard,  1886 (  Datlff  Telegraph,  April  12,  1886 

The  Eainfall  at  Windsor JT^WflW,  April  22,  1886 

Observation    of    the    Occultation   of)  74^-7.. m.7^^    _x    *     -loo   loon 

The  Qreat  Flood  at  Windsor „      April  26,  1886 

Notice  of  an  Earthquake  Shock  on  1  „      April  28,  1886 

April  26,  1886 ]  Daily  Telegraphy  April  29,  1886 

Observation  of  Fabry's  Comet,  and  \ 

Announcement  of  the  Discovery  of  /       Herald,  May  4  and  5,  1886 

another  Comet  by  Brooks,  United  I  Daily  Telegraph,  May  5,  1886 

States    ) 

Bemarks  on  Fabry's  Comet  and  Dis-  )  Herald,  June  2,  1886 

covery  of  Barnard's  Comet    )  Daily  Telegraph,  June  2,  1886 

On  Comets  Fabry,  Barnard,  C  1886,  and  Brooks.  Herald,  July  6,  1886 
Observation  of  Comet  Winnecke,  (Pons,  1819)  „  Aug.  27,  1886 
Notice  of  the  Discovery  of  a  Comet  by  Finlay 

at  Cape  of  Good  Hope „        Oct.    4,  1886 

Notice  of  the  Discovery  of  a  Comet  by  Hartwig      „        Oct.    9,  1886 

On  Fiulay'e  Comet \  ^^..^  ^^^^;^^,  gov.  18,  1886 

Bemarks  on  the  New  Comet  in  the  South- West.  Herald,  Jan.  29,  1887 

The  Qreat  Comet  of  January,  1887 „      April  16,  1887 

The  Oreat  Southern  Comet  of  1865   „      June    9,  1887 
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LIST  OP  PEESENTS  TO  THE  OBSERYATOET  LIBEAET. 


[Note  : — The  Names  of  the  Donors  are  printed  in  Italics.] 


The  Industrial  Process  of  N.S.  Wales,  being  a  Eeport  of  the  Inter- 
colonial Exhibition  of  1870,  at  Sydney.     8vo.,  Sydney,  1871. 

The  Government  of  KS,  Walee. 

Sesnlts  of  the  Magnetic  Survey  of  the  Colony  of  Victoria,  during 
1858—64,  by  G.  Neumayer,  Ph.D.,  &c.     4to.,  Manheim,  1869. 

The  Government  of  Victoria. 

Monthly  Meteorological  Tables,  the  Observatory,  Paxramatta,  June, 

1857,  to  October,  1858. 
Monthly  Meteorological  Tables,  the  Observatory,  Sydney,  Nov.,  1858, 

to  Dec,  1859. 
Astronomical  Observations  made  at  the  Sydney  Observatory  in  1859, 

1860,  1861,  and  1862,  by  W.  Scott,  M.A.,  &c.    4  Vols.,  8vo., 

Sydney,  1860—65. 
Table  of  the  Corrections  for  Temperature  to  reduce  observations  to 

32''  Faht.,  for  barometers  with  brass  scales  extending  from  the 

cistern  to  the  toii  of  the  mercurial  column,  by  J.  Glaisher,  F.E.S., 

&c.     8vo.,  London,  1856. 
Hygrometric  Tables  adapted  to  the  use  of  Negretti  and  Zambra's  diy 

and  wet  bulb  thermometers,  by  J.  Glaisher,  E.E.S.,  &o.  2nd  Ed., 

8vo.,  London,  1856. 
Annual  Eeports  of  the  Sydney  Observatory  for  1S61, 1864  and  1865. 
Meteorological  Observations  at  the  Sydney  Observatory  in  1863,  by  H. 

C.  EusseU,  B.A.     8vo.,  Sydney,  1865. 
Abstract  of  Meteorological  Observations  in  N.S.  Wales,  in  1865  and 

1866,  by  G.  E.  Smalley,  B.A.,  &c.     8vo.,  Sydney,  1869. 
Abstract  of  Meteorological  Observations  in  N.S.  Wales,  to  the  end  of 

1869,  with  Eemarks  on  the  Climate,  by  H.  C.  EusseU,  B.A.,  &c. 
8vo.,  Sydney,  1871. 

Observations  on  the  Stars  and  Nebula  about  ij  Argus,  by  H.  C. 
EussaU,  B.A.    8vo.,  Sy^ey,  1871. 

English  Government  Eclipse  Expedition,  1871.  Instructions  for  Ob- 
servers.    8vo.,  London,  1871. 

Besults  of  Meteorological  Observations  in  N.S.  Wales  in  1870-71-72- 
73-74.    H.  0.  Eussell,  B.A.,  &c.    5  Parts,  8vo.,  Sydney,  1871-76. 

Meteorological  Observations  at  the  Sydney  Observatory  from  Januaty, 

1867,  to  June,  1870.    G.  E.  Smalley,  B.A.,  &c.     Monthly  Parts, 
8vo.,  Sydney,  1867-70. 

Meteorological  Observations  at  the  Sydney  Observatonr,  from  July, 

1870,  to  December,  1870.     H.  0.  Eussell,  B.A.    Monthly  Parts, 
8vo.,  Sydney,  1870-71. 
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Meteorological  ObBervations  at  the  Sydney  Observatory,  from  January, 

1871,  to  Sept.,  1877,  and  an  Abstract  from  the  Country  Stations. 

H.  0.  Russell,  B.A.      Monthly  Parts,  Bvo.,  Sydney,  1871-78. 
Climate  of  N.8.  Wales.       Descriptive,  Historical  and  Tabular,  by  H. 

C.  RusseU,  B.A.,  &c.    8vo.,  Sydney,  1877. 
Eesults  of  Rain  Observations  in  N.S.  Wales  in  1878,  by  H.  C.  Russell, 

B.A.,  &c.     8vo.^  Sydney,  1879. 
Results  of  Rain  and  River  Observations  in  N.S.  Wales,  in  1879-80-81- 

82-83-84-86-86,  by  H.  C.  Russell,  B.A.      8  Parts,  8vo.,  Sydney, 

1880-87. 

Results  of  Meteorological  Observations  in  N.S.  Wales,  in  1876-77-78- 
79,  by  H.  C.  Russell,  B.A.     4  Parts,  8vo.,  Sydney,  1880-81. 

Results  of  Astronomical  Oh  servations  at  the  Sydney  Observatory  in 
1877-78,  by  H.  C.  Russell,  B.A.     8vo.,  Sydney,  1881. 

History  and  Progress  of  the  Sydney  Observatory,  by  H.  C.  Russell. 
8vo.,  JSydney,  1882. 

Observations  of  the  Transit  of  Venus  in  N.S.  Wales,  December  8-9, 
1 874.     H.  C.  Russell,  B.A.  Re-print. 

Physical  Geography  and  Climate  of  N.S.  Wales,  by  H.  C.  Russell, 
B.A.,  &c.     8vo.,  Sydney,  1884. 

Report  of  the  Rainfall  of  N.S.  Wales,  by  H.  0.  Russell,  B.A. 
Re-prints  of  Papers  read  before  the  Royal  Society  of  N.S.  Wales,  by 
H.  C.  Russell,  B.A.,  as  follows : — 

The  Nebula  and  Stars  about  i}  Argus. 

Anniversary  Address  to  the  Royal  i?ociety.  May,  1877. 

The  Qem  Cluster  in  Argo. 

The  Wentworth  Hurricane. 

Some  New  Double  iStars  and  Southern  Binaries. 

Note  on  a  Sliding  Scale  for  correcting  Barometer  Readings 

to  32°  Faht.,  and  mean  sea-level. 
Recent  Changes  in  the  *^  urface  of  Jupiter. 
Thunder  and  Hailstorms  in  N.S.  Wales. 
The  iSpectrum  and  Appearance  of  the  Recent  Comet,  (b. 

1881.) 
Results  of  Double-Star  Measures  at  the  Sydney  Observatory, 
1871-1881.     H.  C.  Russell,  B.A.,  &c.     8vo.,  Syd.,  1882. 
Anniversary  Address  to  the  Royal  Society,  May,  1882. 
Tropical  Rains. 

Anniversary  Address  to  the  Royal  Society,  May,  1885. 
Local  Variations  and  Vibrations  of  the  Earth's  Surface. 
Notes  upon  Floods  in  Lake  George. 
Notes  upon  the  History  of  Floods  in  the  Biver  Darling. 
Report  on  the  Telegraphic  Determination  of  Australian  Longitudes, 
via  Singapore,  Banjoewangie,  and  Port  Darwin.     2  Copies. 

The  Oovemment  Astronomers  for  I^.S,  Wales, 

Eta  Arg<is  and  Nebula.      MS.  Report  by  F.  Macgeorge,  Melbourne 

Observatorv. 
Astronomical  Observations  at  the  Williamstown  Observatory  in  1861, 

1862  and  1863.    R.  L.  J.  Ellery,  F.R.S.,  &c.     8vo.,  Melb.,  1869. 
Resnlts  of  Astronomical  Observations  at  the  Melbourne  Obseivatoiy 

in  1863-80.     5  Vols.  8vo.,  Melbourne,  1866-84. 


48 

First  Melbourne  General  Oatalogue  of  1227  Stars  for  1870.  B.  L.  J. 
EUery,  F.E.S.     4to.»  Melbourne,  1874. 

Besulta  of  Obseryations  in  Meteorology,  Terrestrial  Magnetisnii  &o.,  at 
the  Melbourne  Observatory,  1875-76,  with  Abstracts  from  various 
localities  in  Victoria.     R.  L.  J.  Ellery,  F.R.S.    2  Vols.  8vo. 

Monthly  Becords  of  Besults  of  Observations  in  Meteorologpr,  Terrestrial 
liiagnetism,  &g.,  at  the  Melbburne  Observatory,  with  Abstxacts 
from  various  localities  in  Victoria.  B.  L.  J.  Ellery,  F.B.S. 
Monthly  Parts  from  January,  1872,  to  May,  1887. 

Observations  of  the  Southern  Nebulfe  with  the  Great  Melbourne  Tele- 
scope, from  1869  to  1885.  Part  I.,  E.  L.  J.  EQery,  F.R.S.,  &o. 
Melbourne,  1885. 

Beport  on  the  Telegraphic  Determination  of  Australian  Longitudes, 
via  Singapore,  Banjoewangie,  and  Port  Darwin.    Melb.,  1886. 

The  Oovemment  Astronomer  for  Victoria. 

Beport  on  the  Determination  of  the  Boundary  Line  of  the  Oolonies  of 
S.  Australia  and  N.S.  VSTales,  by  0.  Todd,  F.B.A.8.,  &c.  Janu- 
ary 19,  1869. 

Meteorological  Observations,  South  Australia,  1861-62-63.  0.  Todd, 
F.B.A.8.     3  Parts,  Adelaide,  1862-5. 

Meteorological  Observations  at  the  Adelaide  Observatory,  April  to 
September,  1877. 

Meteorological  Observations  at  the  Adelaide  Observatory  in  1876-78- 
79-80-81-82,  by  0.  Todd,  O.M.G.,  &c.    6  Vols. 

Bainfall  in  Soutiii  Australia  from  August  1885  to  December,  1886. 

The  Government  Astronomer  for  8,  Australia. 

Beport  of  the  Meteorolo^cal  Observer  for  the  year  1883. 

Meteorological  Observations  made  at  Hobart  Town  and  other  places 
in  Tasmania,  in  1884  and  1885.  Oom.  J.  Shortt.  2  Farts,  Tas- 
mania 1885,  and  Hobart  1886. 

Meteorological  Observations  at  Hobart  and  other  places  in  Tasmania 
in  1886. 

The  Government  Meteorological  Observer  for  Taemania. 

Monthly  Notices  of  Papers  and  Proceedings  of  the  Boyal  Society  of 
Tasmania  for  1867  and  1873.  2  Vols.,  8vo.,  Hobart  Town  1868-74. 

Beport  of  the  Boyal  Society  of  Tasmania  for  1 883.  8vo.,  Hobart,  1884. 

Besults  of  25  Years'  Meteorological  Observations  for  Hobart  Town,  by 
F.  Abbott,  F.B.A.S.     4to.,  Hobart  Town,  1866. 

Besults  of  5  Years'  Meteorological  Observations  for  Hobart  Town,  by 
F.  Abbott,  F.B.A.S.     4to.,  Hobart  Town,  1872. 

The  Boyal  Society  of  Tasmania, 

Proceedings  of  the  Queensland  Branch  of  the  Geographical  Society  of 
Australasia,  1885-6,  Vol.  I.,  and  1886-7,  Vol.  11.,  Parts  I.  &  II. 

Constitution  and  Bules  of  the  Queensland  Branch  of  the  Geographical 
Society  of  Australasia. 

The  Queensland  Branch  of  the  Geographical  Society  of  Australasia, 

Catalogue  of  12441  Stars  for  1880,  from  Observations  at  the  Boyal 
Observatory,  Cape  of  Good  Hope,  from  1871  to  1879.  E.J.  Stone, 
M.A.,  &c.    4to.,  London,  1881. 


>l 


60 

Account  of  ObservatioiiB  of  the  Transit  of  YenuSi  1874,  December  8,  ^ 

made  under  the  authority  of  the  British  Gorernment,  and  of  the 
BeductionB  of  the  Observations.  8ir  G.  B.  Airj,  K.O.B.,  &c. 
4to.,  London,  1881.  \ 

Oatalogfue  of  4810  Stars  for  1850,  from  Observations  at  the  Eoyal  Ob- 
servatory, Gape  of  Good  Hope,  1849  to  1852.       Sir  T.  Maclear,  ^ 
F.E.8.,  and  D.  Gill,  LL.D.,  &c. 

The  Lords  Commissioners  of  the  Admiralty, 

On  the  Preparatory  Arrangements  for  the  Observations  of  the  Q^nsits  \ 

of  Venus,  1874  and  1882,  by  G.  B.  Airy,  Astro.  Boyal,  with  re- 
marks by  others.   Be-print. 

Nine-Year  Catalogue  of  2263  Stars,  from  Observations  1868  to  1876, 

at  the  Boyal  Observatory,  Greenwich,  reduced  to  1872  0.     Sir  G.  \ 

B.  Airy,  K.C.B.     4to. 

Beport  of  the  Astronomer  Boyal  on  the  Telescopic  Observations  of  the 
Transit  of  Venus,  1874,  made  in  the  Expedition  of  the  British 
Government,  and  on  the  Conclusion  derived  from  those  Observa-  , 

tions. 

Besults  of  Meridian  Observations  at  the  Boyal  Observatory,  Gape  of 
Good  Hope,  1879-80-81,  by  D.  Gill,  F.B.S..  &c. 

Annals  of  the  Boyal  Observatory.  Gape  of  Good  Hope.  Observations 
of  Great  Gomet  1882,  U. 

The  Astronomer  Royal  for  England. 

The  Solar  Spectrum  in  1877  and  1878,  &c.,  by  P.  Smyth,  F.B.S.   4to., 

Edinburgh,  1879. 
Aurorao — their  Oharacters  and  Spectra,  by  J.  B.  Gapron,  F.B.A.S.,  &c. 

8vo.  Be-print. 
On  the  Gonstitution  of  the  Lines  forming   the    Low-Temperature 

Spectrum  of  Oxygen,  by  P.  Smyth.     4to.,  Ke-print. 
Gaseous  Spectra  in  Vacuum  Tubes  under  small  dispersion,  &c.,  by 

P.  Smyth,  F.B.S.,  with  an  Appendix  by  Professor  A.  S.  Herschel, 

M.A.     4to.,  Edinburgh,  1881. 
Astronomical  Observations  at  the  Boyal  Observatory,  by  P.  Smyth, 

F.B.S.,  &c..  Vol.  14,  for  1870-77.     4to.,  Edinburgh,  1877. 
Madeira  Spectroscopic,  by  G.  P.  Smyth.     4to.,  Edinburgh^  1882. 
Note  sur  la  Photograpme  de  la  GomSte,  h.  1881,  obtenue  a  TObser- 

vatoire  de  Meudon,  par  M.  J.  Janssen.     8vo.,  Be-print. 
Micrometer  Measures  of  Gaseous  Spectra  under  high  dispersion,  by  G. 

P.  Smyth,  FBS.     Edinburgh,  1886. 
Visual  Solar  Spectrum  in  L884,  by  G.  P.  Smyth,  F.B.S.,  &c.      Edin- 
burgh, 1886. 
Astronomical  Observations  made  at  the  Boyal  Observatory^  Edinburgh, 

Vol.  15,  1878-86.     4to.,  Edinburgh,  1886. 

The  Astronomer  Eoyal  for  Scotland. 

Besults  of  Astronomical  and  Meteorological  Observations  at  the  Bad- 

cliffe  Observatory,  Oxford,  in  1872-73-74-75.  Bev.  B.  Main,  M.A. 

4  Vols.,  8vo.,  Oxford,  1875-77. 
Besults  of  Astronomical  Observations  at  the  Badcliffe  Observatory, 

Oxford,  in  1876.      Bev.  B.  Main,  M.A.,  and  E.  J.  Stone,  M.A. 

Oxford,  1880. 
Besults  of  Meteorological  Observations  at  the  BadclifFe  Observatory, 

Oxford,  in  1867-68-69-70-71.      Bev.  B,  Main.      5  Vols.   8vo., 

Oxford,  1870-74. 
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Besolia  of  Meteorological  Observations  at  the  Kadoliffe  Observatory, 
Oxford,  in  1876-79.    E.  J.  Stone,  M.A.    8vo.,  Oxford,  1880. 

Transit  of  Venus,  1882.    Instructions  to  Obserrere,  with  Appendix. 

Besults  of  Astronomical  and  Meteorological  Observations  at  the  Bad- 
cMe  Observatory,  Oxford,  in  1880-81-82.  E.  J.  Stone,  M.A.  3 
Vols.,  8vo.,  Oxford,  1882-86. 

The  RadcUffe  Trustee. 

Astronomical  Observations  at  the  University  Observatory,  Oxford,  by 
C.  Pritchard,  M.A.,  F.E.S.,  &c.    No.  I,  8vo.,  Oxford,  1878. 

The  Board  of  Fmtora  of  the  Ohervatory. 

Beport  of  the  Cambridge  University  Observatory,   England,   May, 

1868,  to  May,  1869. 
Eeport  of  the  same,  May,  1874,  to  May,  1875. 
Beport  of  the  same,  May.  1877,  to  May,  1878. 

Hm  Cambridge  University  Observatory. 

Donations  to  the  Bodleian  Library  for  the  Year  ending  Nov.  8,  1871. 

The  Bodhian  Library, 

Quarterly  Weather  Beports  of  the  Meteorological  Office,  London,  for 

1869-70-71-72-78-74-76-76-77-78-79-80.     4to.,  London,  1870-84. 
Beports  of  the  Meteorological  Committee  of  the  Boyal  Society  for 

1867-68-69-70-71-72-73-74-75,  and  for  17  months  ended  May  81, 

1877.     10  Vols.,  London,  1868-77. 
Beports  of  the  Meteorological  Council  of  the  Boyal  Society  for  10 

months  ended  March  31,  1878,  and  for  the  years  ended  March  31, 

1879-80-81.82-83-84-86-86.     9  Vols.  8vo.,  London,  1878-87. 
Meteorological  Observations  at  Stations  of  the  Second  Order  for  1878- 

79-80-81-82,  in  5  parts.     4to.,  London,  1880-87. 
Contribution  to  the  Meteorology  of   Japan,  by  Staff.  Com.  T.   H. 

Tizard,  of  H.M.S.  Challenger,     4to.,  London,  1876. 
Beport  on  the  Meteorology  of  Kerguelen  Island,  by  Bev.  S.  J.  Perry, 

F.B.S.,  with  notes.     4to.,  London,  1879. 
Barometer  Manual,  Board  of  Trade.   B.  H.  Scott,  M.A.   8vo.,  London, 

1871. 
Beport  of  the  Meteorological  Conference  at  Leipzig,  Transl.    8vo., 

London,  1873. 
Beport  on  Weather  Telegraphy  and  Storm  Warnings,  presented  to  the 

Meteorological  Congress  at  Vienna.     8vo.,  London,  1874. 
Instructions  in  the  Use  of  Meteorological  Instruments.    B.  H.  Scott, 

M.A.,  8vo.,  London,  1875. 
Beport  of  the  Meteorological  Congress  at  Vienna,  Transl.  8vo.,  1874. 
Beport  of  the  Permanent  Committee  of  the  First  International  Con- 
gress at  Vienna  for  1874.     8vo.,  Loi^on,  1875. 
Beport  of  the  Permanent  Committee  of  the  First  International  Congress 

at  Vienna.     Meeting  at  London,  1876.     8vo.,  London,  1876. 
Supplement  to  the  preceding  Report.     8vo.,  London,  1877. 
Beport  of  the  Permanent  Committee  of  the  First  International  Congress 

at  Vienna.  Meeting  at  Utrecht,  October,  1878.  8vo.,  London,  1879. 
Beport  of  the  Second  International  Meteorological  Congress  at  Bome, 

1879.     8vo.,  London,  1879. 
Aids  to  the  Study  and  Forecast  of  Weather,  by  W.  C.  Ley,  M.A. 

8vo.,  London,  1880. 
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Hourly  BeadingB  of  Wind  aad  Bainfall  at  Stonyhurst  ObBeryatory, 

Oct.  Sheet,  1874. 
Beport  of  the  IntematioiLal  Meteorological  Committee.    Meeting  at 

Berne.     Svo.,  London,  1881. 
Bainfall  Tables  of  the  British  Isles  for   1866-80.    Compiled   from 

records  at  366  Stations,  by  G.  J.  Symons,  F.K.S..     8vo.,  London, 

1883. 
Beport  of  the  Second  Meeting  of  the  International  Meteorological 

Committee,  held  at  Copenhagen,  August,  1882.     870.,  London, 

1883. 
Sunshine  Becords  of  the  United  Kingdom  for  1881,  reduced  from  the 

original  traces  from  31  Stations.     Svo.,  London,  1883. 
Beport  on  the  Storm  of  October  13-14,  1881.     8yo.,  London,  1882. 
Hourly  Readings  for  1881-82-83,  and  first  9  months  of  84.  4to.,  London, 

1882-87. 
Monthly  Weather  Reports  for  1884,  1885,  and  to  November,  1886. 
Weekly  Weather  Reports  for  1884,  1885,  1886,  and  to  March  21, 1887. 
Appendices  to  Weekly  Weather  Reports  for  1886,  II.  and  III. 
Quarterly  Summaries  of  Weekly  Weather  Reports  for  1884-85-86. 
Principle  of  Forecasting  by  means  of  Weather  Charts,  by  Hon.  B. 

Abercromby.     London,  1885. 
Meteorological  Atlas  of  the  British  Isles.     4to.,  London,  1883. 
Beport  of  Third  Meeting  of  International  Meteorological  Committee, 

Paris,  September,  1885.     London,  1887. 
On  the  Working  of  the  Harmonic  Analyser  at  the  Meteorological 

Office,  by  B.  H.  Scott,  F.B.S.,  and  B.  H.  Curtis,  F.B.M.S. 

The  Metearologicdl  Office,  London. 

On  the  Comparison  of  the  Standard  Barometers  of  the  Boyal  Obser- 
vatory, Greenwich,  and  the  Kew  Observatoiy,  by  G.  M.  Whipple. 
Be-print,  8vo. 

Beports  of  the  Kew  Committee  for  15  months  ended  October  31,  1872, 
and  years  ended  October- 31,  1873-74-78-79-80-82-83-84-85-86. 
8vo. 

On  the  Belative  Duration  of  Sunshine  at  the  Boyal  Observatory, 
Greenwich,  and  at  the  Kew  Observatory,  during  1877,  by  G.  M. 
Whipple,  B.Sc.     8vo.,  Be-print. 

Barometer  Gradients  in  connection  with  Wind  Velocity  and  Direction 
at  the  Kew  Observatory,  by  G.  M.  Whipple,  B.Sc,  and  T.  W. 
Baker,  F.M.S.    8vo.,  Re-print. 

Composite  Portraiture  adapted  to  the  Reduction  of  Meteorological  and 
other  similar  observations,  by  G.  M.  Whipple,  B.Sc,  8vo.,  Re-print. 

History  of  the  Kew  Observatory,  Surrey,  by  B.  H.  Scott,  F.B.8. 

The  Kew  Observatory. 

Catalogue  of  6415  Stars  for  1870,  from  Observations  at  the  Glasgow 
University  Observatory  from  1860  to  1881,  by  B.  Grant,  M.A., 
&o.     4to.,  Glasgow,  1883. 

The  Glasgow  Uhitersity  Observatory. 

Second  Armagh  Catalogue  of  3300  Stars  for  1875.  Bobinson  and 
Dreyer.     Dublin,  1886. 

The  Armagh  Observatory. 
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Telegraphic  Determinationfl  of  Longitude  between  certain  places  and 
the  Madras  Observatory,  by  N.  B.  Pogson,  Gtovernment  Astron- 
omer.    Madras,  1884. 

Magnetic  Observations  at  the  Hon.  E.I.  Company's  Magnetic  Obser- 
vatory, Singapore,  by  Captain  C.  M.  Elliot,  in  1841-45.  Madras, 
1851. 

Magnetic  Observations  at  the  Hon.  E.  I.  Company's  Observatory, 
Madras,  in  1851-55    W.  S.  Jacob,  F.R.A.S.     Madras,  1884. 

Eesults  of  the  Observations  of  Fixed  Stars,  made  at  the  Q-overnment 
Observatory,  Madras,  in  1862-64,  by  N.  E.  Pogson.  Madras,  1887. 

27ie  Madras  Gov&mm&nL 

Astronomical  and  Meteorological  Observations  at  the  U.S.N.  Observa- 
tory, in  1868-72-73-74.     4  Vols.  4to.,  Washington,  1871-77.  ^ 
Zones  of  Stars  observed  at  the  U.S.N.  Observatory  with  the  Meridian 

Transit  Instrument  in  1846-47-48-49,  reduced  to  1850.       4to., 

Washington,  1872. 
Zones  of  Stars  observed  at  the  U.S.N.  Observatory  with  the  Mural 

Circle,  in  1846-47-48-49,  reduced  to  1850.  4to.,  Washington,  1872. 
Zones  of  Stars  observed  at  the  U.S.N.  Observatory  with  the  Meridian 

Circle,  in  1847-48-49,  reduced  to  1850.      4to.,  Washington,  1873. 
Results  of  Observations  at  the  U.S.N.  Observatory  with  the  Transit 

Instrument  and  Murd  Circle,  from  1853  to  1860.       4to.,  Wash- 
ington, 1872. 
Tables  of  Instrumental  Constants  and  Corrections  for  the  Heduction 

of  Transit  Observations  at  the  U.S.N.  Observatory,  by  Professor 

J.  B.  Eastman.     4to.,  Washington,  1873. 
Catalogue  of  1963  Stars  and  of  290  Double  Stars  observed  by  U.S.N. 

Ast.  Expedition  to  the  S.  Hemisphere,  in  1850-51-52,  by  Lieut. 

J.  M.  Gaiiss,  LL.D.      4to.,  Washington,  1870. 
On  the  Right  Ascensions  of  the  Equatorial  Fundamental  Stars,  &c., 

by  Professor  S.  Newcomb.     4to.,  Washington,  1872. 
Beport  on  the  DifPerence  of  Longitude  between  Washington  and  St. 

Louis,  by  Professor  W.  Harkness.     4to.,  Washington,  1872. 
Beport  on  the  Difference  of  Longitude  between  Washington  and 

Detroit,  Michigan ;  Carlin,  Nevada ;  and  Austin,  Nevada.     By 

Professor  J.  E.  Eastman.     4to.,  Washington,  1874. 
Besearches  on  the  Motion  of  the  Moon,  by  Professor  S.  Newcomb. 

Part  I.,  Beduction  and  Discussion  of  Observations  of  the  Moon 

before  1750.     4to.,  Washington,  1878. 
Beports  on  Telescopic  Observations  of  the  Transit  of  Mercury,  May  5- 

6,  1878,  in  the  United  States.     4to.,  Washington,  1879. 
Beports  of  Astronomical  Observatories  for  1880.     8vo.,  Wash.,  1881. 
List  of  Foreign  Correspondents  of  the   Smithsonian  Institution  to 

January,  1882.     8vo.,  Washington,  1882. 
List  of  Publications  of  the  Smithsonian  Institution,  July,  1877.     8vo., 

Washington,  1877. 
Index -Catalogue  of  Books  and  Memoirs  relating  to  Nebtdae,  Clusters, 

&c.,  by  E.  S.  Holden.     8vo.,  Washington,  1877. 
Annual  Beports  of  the  Smithsonian  Institution  for  1877-78-79-80-81- 

82-83,  7  vols.,  and  1884,  2  vols.     8vo.,  Washington,  1878-85. 
Investigation  of  Corrections  to  Hansen's  Tables  of  the  Moon,  &c.,  by 

Professor  S.  Newcomb.     4to.,  Washington,  1876. 

The  Smithsonian  Institution y  Washington. 
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The  November  Meteors  of  1868.  Beports  of  U.8.N.  Observatory.  8vo. 
DisGusBion  of  the  West  India  Cyclone  of  October  29  and  30,  1867,  by 

Professor  J.  B.  Eastman.     8vo.,  Washington,  1868. 
Beport  of  the  TT.S.N.  Observatory  for  1878,  and  for  years  ended  June 

30,  1885,  and  June  30,  1886. 
Astronomical  and  Meteorological  Observations  at  the  U.S.N.  Observa- 
tory for  1867.68-69-70.72-73.74-75.  8  Vols.  4to.,  Wash.,  1870-78. 
Zones  of  Stars  observed  at  the  TT.S.N.  Observatory  with  the  Meridian 

Transit  Instrument  in   1846-47-48-49,   reduced  to  1850.     4to., 

Washington,  1872. 
Zones  of  Stars  observed  at  the  n.S.N.  Observatory  with  the  Mural 

Circle  in  1846-47-48-49,  reduced  to  1850.  4to.,  Washington,  1872, 
Catalogue  of  10658  Stars  observed  at  the  U.S.N.  Observatory,  from 

1845  to  1871.     Professor  M.  Yamall.     4to.,  Washington,  1873. 
Catalogue  of  10658  Stars  observed  at  the  U.S.N.  Observatory,  from 

1845  to  1877.   Professor  M.  Yamall.    2nd  Ed.  4to.,  Wash.,  1878. 
Besults  of  Observations  made  at  the  U.S.N.  Observatory  with  the 

Transit  Instrument  and  Mural  Circle  from  1853  to  1860.     Pro- 
fessor M.  Yamall.     4to.,  Washington,  1872. 
Catalogue  of  1963  Stars  and  of  290  Double  Stars  observed  by  the  U.S.N. 

Ast.  Expedition  to  the  S.  Hemisphere  in  1850-51-52.     Lieut.  J. 

M.  Gilliss.     4to.,  Washington,  1870. 
Papers  relating  to  the  Transit  of  Venus  in  1874,  Parts  I.  and  11.     4to., 

Washington,  1872. 
Reports  on  Observations  of  Encke's  Comet  in  1871,  by  Professors  A. 

Hall  and  W.  Harkness.     4to.,  Washington,  1872. 
Investigation  of  Corrections  to  Hansen's  Tables  of  the  Moon,  &c. ,  by 

Professor  S.  Newcomb.     4to.,  Washington,  1876. 
On  the  Bight  Ascensions  of  the  Equatorial  Fundamental  Stars,  &c., 

by  Professor  S.  Newcomb.     4to.,  Washington,  1872. 
Beport  on  the  Difference  of  Longitude  between  Washington  and  St. 

Louis,  by  Professor  W.  Harkness.     4to.,  Washington,  1872. 
Beport  on  the  Difference  of  Longitude  between   Washington  and 

Ogden,  Utah,  by  Professor  J.  B.  Eastman.     4to.,  Wash.,  1876. 
The  Uranian  and  Neptunian  Systems,  investigated  with  the  26  inch 

Equatorial  of  the  U.S.N.  Observatory,  by  Professor  Newcomb. 

4to.,  Washington,  1875. 
Observations  and  Orbits  of  the  Satellites  of   Mars,  with  Data  for 

Ephemerides  in  1879,  by  Professor  A.  Hall.     4to.,  Wash.,  1878. 
Subject-Index  to  the  Publications  of  the  U.S.N.  Observatory,  1845-75, 

by  Professor  E.  S.  Holden.     4to.,  Washington,  1879. 
Catalogue  of  the  Library  of  the  U.S.N.  Observatory,  Part  I.,  Ast. 

Bibliography,  by  Professor  E.  S.  Holden.     4to.,  1879. 
The  Multiple  Star,  2  748,  by  Professor  E.  S.  Holden.     4to.,  Wash- 
ington 1881. 
Observations  of  the  Transit  of  Venus,  Dec.  8-9,  1874.      Professor  S. 

Newcomb.     4to.,  Washington,  1880. 
Beports  on  the  Total  Solar  Eclipses  of  July  29,  1878,  and  Jan.  11,  1880, 

by  the  U.S.N.  Observatory.     4to.,  Washington,  1880. 
Instructions  for  Observing  the  Transit  of  Venus,  Dec.  6,  1882.     4to., 

Washington,  1882. 
Monograph  of  the  Central  Parts  of  the  Nebula  of  Orion,  by  Professor 

E.  S.  Holden.    4to.,  Washington,  1882. 
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A  Value  of  the  Solar  Parallax  from  Meridian  Observations  of  Mars  at 

the  Opposition  in   1877,   by  Professor  J.   R.   Eastman.     4to., 

Washington,  1881. 
Observations  of  Double  Stars  at  the  U.S.N.  Observatory,  by  Professor 

A.  Hall.     4to. ,  Washington  1881. 
Observations  of  the  Great  Comet  of  1882,  at  the  U.S.N.  Observatory. 

Professor  W.  0.  Winlock.     4to.,  Washington,  1883. 
The  Parallax  of  a  LyrsB  and  61  Cygni,  by  Professor  A.  Hall.     4to., 

Washington,  1882. 
On  the  Flexure  of  Meridian  Instruments,  &c.,  by  Professor  W.  Hark- 

ness.     4to.,  Washington,  1886. 
The  Annular  Eclipse  of  the  Sun,  March  15-16,  1885,  by  A.  D.  Brown 

and  A.  G.  Wmterhalter.     4to.,  Washington,  1885. 

The  U.8,  Naval  Ohaetvatorf/f  Washington. 

On  the  Becurrence  of  Solar  Eclipses,  with  Tables  of  Eclipses  from  6.0* 
700  to  A.D.  2300,  by  Professor  S.  Newcomb.     4to.,  Wash.,  1879. 

A  Transformation  of  Hansen's  Lunar  Theory  compared  with  the 
Theory  of  Delaunay,  by  Professor  S.  Newcomb,  aided  by  J.  Meier. 
4to.,  Washington,  1880. 

Experimental  Determination  of  the  Velocity  of  light,  at  the  U.S.N. 
Academy,  Annapolis,  by  A.  A.  Michelson.     4to.,  Wash.,  1880. 

Discussion  and  Besidts  of  Observations  of  Transits  of  Mercury  from 
1677  to  1881,  by  Professor  S.  Newcomb.     4to.,  Wash.^  1882. 

On  Gauss's  Method  of  Computing  Secular  Perturbations,  &c.,  by  G. 
W.  Hill.     4to.,  Washington,  1881. 

FormulsB  and  Tables  for  expressing  Corrections  to  the  Geocentric  Place 
of  a  Planet  in  terms  of  Symbolic  Corrections  to  the  Elements  of 
the  Orbits  of  the  Earth  and  Planet,  by  Professor  S.  Newcomb, 
assisted  by  J.  Meier.     4to.,  Washington,  1883. 

Beport  to  the  Secretary  of  the  Navy  on  Becent  Improvements  in 
Astronomical  Instruments,  by  Professor  S.  Newcomb.  8vo., 
Washington,  1884. 

Investigation  of  Corrections  to  the  Greenwich  Planetary  Observations 
from  1762  to  1830,  by  T.  H.  Safford,  Ph.D.     4to.,  Wash.,  1883. 

Development  of  the  Perturbative  Function  and  its  Derivatives  in  sines 
and  cosines  of  multiples  of  the  eccentric  anomaly,  and  in  powers 
of  the  eccentricities  and  inclinations,  by  Professor  S.  Newcomb. 
4to.,  Washington,  1884. 

Catalogue  of  1098  Standard  Clock  and  Zodiacal  Stars,  by  Professor  S. 
Newcomb.    4to. 

Velocity  of  Light  in  air  and  refracting  media,  by  Professor  S.  New- 
comb.    Wash.,  1885. 

Lunar  Inequalities  due  to  the  Ellipticity  of  the  Earth,  by  G.  W.  Hill. 
4to.,  Wash.,  1884. 

On  the  Motion  of  Hyperion,  a  new  case  in  Celestial  Mechanics,  by 
Professor  S.  Newcomb.     4to.,  Washington,  1884. 

On  Certain  Lunar  Inequalities  due  to  the  Action  of  Jupiter,  by  G. 
W.Hill.    Wash.,  1885. 

Ofice  of  the  American  Ephemeris  and  Nautical  Almanac,  Washington. 
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Frofessioxial  Papers  of  the  U.S.  Signal  Service,  as  follows : — 

II.  Isothermal  Lines  of  the  United  States,  1871-80,  by 
Lieut.  A.  W.  Qreely.  4to.,  Washington,  1881. 
m.  Chronological  List  of  Auroras  observed  from  1870  to 
1879,  compiled  by  Lieut.  A.  W.  Qreely.  4to.,  Wash- 
ington, 1881. 
VII.  Beport  on  the  Character  of  600  Tornadoes,  by  Sergt. 
J.  P.  Finley.     4to.,  Washington,  1882.  , 

Vm.  The  Motions  of  Fluids  and  Solids  on  the  Earth's  Sur- 
face, by  Professor  W.  Ferrel.     4to.,  Wash.,  1882. 
XI.  Meteorological  and  Physical  Observations  on  the  East 
Coast  of  British  America,  by  0.  T.  Sherman.       4to., 
Washington,  1883. 
Xn.  Popular  Essays  on  the  Movements  of  the  Atmosphere, 

by  Professor  W.  Ferrel.     4to.,  Washington,  1882. 
XrV.  Charts  of  Belative  Storm  Frequency  for  a  Portion  of 
the  N.  Hemisphere,  by  Sergt.  J.  P.  Finley.       4to., 
Washington,  1884. 
Annual  Beport  of  the  Chief  Signal  Officer  to  the  Secretary  of  War  for 
the  year  ending  June  30,  1 880.      Parts  I.  and  U.      8vo.,  Wash- 
ington, 1881. 

Chief  Signal  Office,  U.S.A. 

Inaugural  Eeport  of  the  Director  of  the   Cincinnati   Observatory, 

June  30,  1868. 
Annual  Beports  of  the  same.  May  1,  1869,  and  June,  1870. 

The  Cincinnati  Observatory,  U,S,A, 

Eeport  to  the  Trustees  of  the  James  Lick  Trust,  with  reference  to  the 

location  of  the  Lick  Observatory,   by  S.  W.  Bumham.     4to , 

Chicago,  1880. 
An  Account  of  the  Observations  of  the  Transit  of  Venus,  1882,  at  the 

Lick  Observatory,  Mt.  Hamilton,  California,  by  D.  P.  Todd,  M.A. 

8vo.  Be-print. 

The  Trustees  of  the  Lick  Trust. 

Catalogue    of    the    Officers    and   Students  of  Georgetown  College, 
Columbia,  U.S.,  for  1876-77.     8vo.,  Baltimore,  1877. 

TJie  Georgetown  College,  Columbia,  U,S.A. 

Beport  of  the  Observatory,  Tale  College,  CT.S.,  for  1884-5. 

Yale  College  Observatory,  U.S.A. 

On  the  Systematic  Search  for  Comets,  with  a  List  of  Nebulro,  &c. 

Be-print. 
Various  Numbers  of  the  "  Science  Observer." 

Boston  Scientific  Society,  U.S.A. 

Annual  Report  of  the  Chicago  Astronomical  Society  and  of  the  Dear- 
bom  Observatory,  1885. 
Annual  Keport  of  the  Dearborn  Observatory,  1884.     Chicago,  1884. 

T'he  Dearborn  Observatory,  U.S.A. 

Publications  of  the  Washburn  Observatory  of  the  University  of  Wis- 
consin.   Vols,  n,  in,  and  IV.    8vo.,  Madison,  1884-86. 
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Catalogue  of  1001  S.  Stars  for  1850,  from  Observations  by  Taccbini  at 
Palermo  in  1867-68-69,  and  List  of  437  S.  Stars  for  1850  from 
Washington  Transit-Circle  Observations  by  Rev.  Father  Hagen 
and  E.  S.  Holden. 

The  Washburn  Ohservatory^  U.S.A. 

History  and  Work  of  the  Warner  Observatory,  Eochester,  New  York, 
1883-86.     Vol.  I,  2  copies. 

The  Warner  Observatory, 

Annual  Beports  of  the  Comptroller  of  the  Currency  to  Congress,  Dec. 
6,  1880,  Dec.  4,  1882,  and  Dec.  1,  1885.  3  Vols.  8vo.,  Washing- 
ton, 1880-85. 

The  Comptroller  of  the  Curreney,  U.S. A, 

£eport  of  the  Canadian  Observations  of  the  Transit  of  Venus,  Decem- 
ber 6,  1882. 

Office  of  Marine  and  Fisheries,  Canada, 

Seport  of  the  Meteorological  Service  of  the  Dominion  of  Canada,  for 
1882,  by  C.  Carpmael,  M.A.     8vo.,  Ottawa,  1884. 

Central  Meteorohgieal  Office,  Toronto. 

Elements  et  Ephemeride  de  la  Comete  Periodique  de  D'Arrest,  par  M. 

G.  Leveau,  pour  1877. 
Ephemeride  pour  la  Becherche  de  la  Comete  1812  (Pons),  par  M.  M. 

Schulhof  et  Bossert  (Ext.  des  Mems.  de  PObs.  de  Paris.) 
Ephemeride  de  la  Comete  Pons-Brooks,  par  M.  M.  Schulhof  et  Bossert. 

Feb.  8,  a  Mars  19,  1884. 

The  Observatory f  Paris. 

Annales  de  I'Observatoire  de  Lyon,  par  C  Andr^.  Ire  Series,  Met. 
Tome  I.,  Ease.  2.  Note  sur  les  Oscillations  Barometriques  pro- 
duites  par  I'Eruption  du  Erakotoa,  par  C.  Andre.     Lyon,  1884. 

The  Observatory,  Lyons. 

Determination  4  Utrecht  de  TAzimut  d'Amersfoort,  par  J.  A.  C. 
Oudemans.     4to.,  La  Haye,  1881. 

Commission  Giodesique  Neerlandaise. 

Annalen  der  Sternwarte  in  Leiden,  von  Professor  Dr.  H.  G-.  van  de 
Sande  Bakhuyzen,  Vierter  Band.    4to.,  Haag,  1875. 

The  Observatory,  Leiden. 

Die  Triangulation  von  Java,  &c.,  Erste  Abth.  von  Dr.  J.  A.  C.  Oude- 
mans.    Batavia,  1875. 

Die  Triangulation  von  Java,  &c.,  Zweite  Abth.,  von.  Dr.  J.  A.  C.  Oude- 
mans.   Im.  Haag,  187b. 

Gouvernement  des  Indes  OrientaUs  Nderlandaises^ 

Annales  de  I'Observatoire  Royal  de  Bruxelles,  Tomes  L,   IL,  HI. 

Brux.,  1878-80. 
Annales    de   TObservatoire  Eoyal  de  Bruxelles,  Tome  V.  ler  &  2 

nd  Ease,  Passage  de  Venus  du  Dec.  6,  1882. 
Annuaire  de  TObservatoire  Boyal  de  Bruxelles,  Tomes  pour  1879« 

1880,  and  1881.     Brux.  1878-80. 
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ObservatioiiB  Meteorologiques  f aites  aux  Stations  Internationales  de  la 
Belgique  et  des  Pays-Bae.,  sous  J.  C.  Houzeau,  et  0.  H.  D.  Buijs- 
Ballot,  Tomes  pour  1877-78-79.    Brux.,  1878-80. 

The  Royal  Observatory j  Brussels, 

VeroffentHchungen  von  der  Koniglichen  Stemwarte  zu  Gottingen, 

1,2,  3,4.     8vo.,  Gott.,  1878. 
Tobias  Mayer's  grossere  Mondkarte  nebst  Detailzeichnungen  zum 

ersten  Male.  &c.    Gott.,  1881. 
Klinkerfues'  scbe  Constanten  zur  Heduction  auf  den  Scheinbaren  Ort 

fur  die  mittleren  Tage,  1884.     12  h.  M.Z.,  Berlin,  von  Dr.  H. 

Kobold. 

Ths  Royal  Observatory  Gottingen, 

Berliner  Astronomiscbes  Jabrbuch,  Circulars  Nos,  1-16,  18-35,  37-50, 
62-67,  69-83,  85-158, 160-172,  174-183, 185-190,  192-269,  271-274, 
277-288,  290-301. 

Office  of  the  Berliner  Ast,  Jahrbuch. 

Beobacbtungen  an  der  K.  K.  Centralanstalt  fiir  Meteorologie  und 
Erdmagnetismus,  Hobe  Warte,  bei  Wien,  fiir  1878-79-80-81-82. 
Jan-Juni  1883,  1884,  1885,  &  1886. 

Ilohe  Wariey  bei  Wien, 

Meteorologiscbe  und  Magnetiscbe  Beobacbtungen  am  Hydrog.  Amte 
der  K  K.  Kreigsmarine  zu  Pola,  Jiin,  1885  to  Marz,  1887. 

K,  K,  Hydrog,  Amt  in  Pola, 

L'Heliopbotograpbie  et  la  Prevision  du  Temps,  par  M.  Zenger,  1884. 

Observatoire  Astrophysique,  Prague, 

Observations  Astronomiques  faites  par  Baron  d'Engelbardt  dans  son 
Observatoire  a  Dresde,  Premiere  Partie.     Dresde,  1886. 

Tlie  Author, 

Bericbte  von  dem  Erzbiscboflicb  Haynald'scben  Observatorium  zu 
Kalocsa  in  XTngam,  von  Carl  Braun,  S.J.     Miinster,  1886. 

ProtuberantifiB  Solares — a  Haynald-Observatorium,  1884-1885.  H. 
Adolf,  S.J. 

Macula)  Solares — a  Haynald-Observatorium,  1885.     H.  Adolf,  S.J. . 

Meteorologica— a  Haynald-Observatorium,  1883-84-85.  H.  Adolf,  S.J. 

The  Observatory y  Kalocsa, 

Expedition  Danoisepour  T  Observation  du  Passage  du  Venus,  1882, 
&o.,  par  C.  F.  Tecbule.     Copenbague,  1883. 

The  Observatory,  Copenhagen, 

Extrait  des  Proces-Yerbaux  des  seances  de  la  7me  Conference  Gendr- 
ale  de  1' Association  G^odesique  Internationale  tenues  4  Borne  du 
15  au  24  Octobre,  1883. 

Association  Geodesique  Internationale, 

Sulla  Determinazione  delle  Ascensioni  Bette  delle  Stelle  in  Zona  nota 
dei  Dri  Contarino  ed  Angelitti,  Aprile,  1880. 

Osservatorio  di  Capodimonte, 

I 

De  la  Befraction  Cometaire  par  M.  G.  Cell6rier.  8vo.,  Geneve.  Be- 
print. 
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B^fraction  Oometaire  par  M.  Q.  Oell^rier.  4to.,  Geneve,  1883. 
Ee-print. 

Sar  I'Earegistrement  des  Battements  de  Secondes  d'line  Pendule  au 
moyen  de  Microphone  par  M.  W.  Meyer.    8yo.,  Geneve,  Be-print. 

Nonvelles  Recherches  sur  le  Systdme  de  Satume  d'apr^s  des  observa- 
tions faites  avec  1' equatorial  Plantamour  pendant  Topposition 
de  1881,  par  M.  W.  Meyer.     8vo.,  Geneve,  Ke-print. 

Etude  Num^nque  des  Concours  de  Compensation  de  Onronometres,  par 
M.  G.  Oell6rier.    Geneve,  1887. 

The  Observatory f  Geneva, 

Elemente  und  Ephemeride  des  Eneke'schen  Oometen  fiir  das  Jahr, 

1881,  von  O.  Backlund. 
Two  Pamphlets  in  Bussian  Text. 

The  Observatory,  8t  Petersburgh. 

Anemometrisohe  Scalen  fiir  Dorpat.      Ein  Beitrag  zur  Elimatologie, 

Dorpats,  von  K.  Weihrauch.    Dorpat,  1885. 
Studien  zur  Mittelbildung  bei  der  relativen  Feuohtigkeit,  von  Dr.  Karl 

Weihrauch.  1884. 
Uber  die  dynamischen  Centra  des  Rotations-Ellipsoids  mit  Anwendung 

auf  die  Erde,  von  Professor  Karl  Weihrauch. 
Dozpat  Meteorologischen  Beobachtungei),  Jan.,  1886 — Jan.,  1887. 
Bencht  liber  die  Ergebnisse  der  Beob.  an  den  Begenstationen,  &c.,  f  tir 

1885. 
Ueber  Pendelbewegung  bei  Ablenkenden  Kraften,  nebst  Anwendung 

auf  das  Foucault'sche  Pendel,  von  Professor  K.  Weihrauch. 
Einfluss  des  Widerstandes  auf  die  Pendelbewegung  bei  ablenkenden 

Kraften,  nut  Anwendung  auf  das  Foucault's(£e  Pendel,  von  K. 

Weihrauch. 

The  Observatory,  Dorpat. 

Annual  Beport  of  the  Argentine  National  Observatory  for   1874. 

Buenos  Aires,  1875: 
Uranometria  Argentina,  &c.,  por  B.  A.  Gould,  con  Atlas.  4to.,  Buenos 

Aires,  1879. 
Anales  de  la  Oficina  Meteorologica  Argentina,  por  B.  A.  Gould,  Ph.D., 

&c.,  Tomo  1,  Clima  de  Buenos  Aires.     4to.,  Buenos  Aires,  1878 
Anales  de  la  Oficina  Meteorologica  Argentina,  por  B.  A.  Gould,  A.M. 

Tomo  2,  Climas  de  Bahia  y  Corrientes.   4to.,  Buenos  Aires,  1881. 
Besultados  del  Observatorio  Nacional  Argentine  en  Cordoba.      Benj. 

A.  Gould,  Director,  Vol.  2.     Observaciones  del  ano,  1872.     4to., 

Buenos  Aires,  1881. 

The  Argentine  National  Observatory, 

Bulletin  Astronomique  de  I'Obs.  Imperial  de  Bio  de  Janeiro  pour 
Oct.,  Nov.,  Dec,  1881,  Jan.,  Fev.,  Mars.,  Mai.,  Juillet,  Aout., 
Sept.,  Oct.,  Nov.,  Dec,  1882,  Jan.,  Mars.,  Oct.,  1883.  Bio  de 
Janeiro,  1881-83. 

Annales  de  I'Obs.  Imperial  de  Bio  de  Janeiro,  E.  Liais,  Tome  I., 
Descrip.  de  I'Observatoire.     4to.,  Bio  de  Janeiro,  1882. 
Tome  ll.,  par  L.  Cruls,  Obs  et  M^ms,  1883. 

Bevista  do  Observatorio,  Jan.,  Fev.,  Mar.,  Maio.,  Junho,  Julho., 
Agosto.,  Out.,  Nov.,  Dez.,  1886,  Marco  &  Maio,  1887. 

The  Imperial  Observatory,  Rio  de  Janeiro. 
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Observadones  Meieorolojicas  hechas  en  el  Observatorio  Astronomico  de 
Santiago,  Jo86  I.  Vergara,  Director,  1878-81  &  1882-84,  2  vols. 
8yo.,  Santiago  de  Chile,  1884-85. 

The  Observatory f  Santiago, 

Anuario  del  Observatorio  Astronomico  Nacional  de  Tacubaya  para  el 
ano  de  1884  &  1887.     16mo.,  Mexico,  1883  &  1886. 

Co-ordenadas  Qeograficas  de  Guanajuato,  &o.  A.  Anguiano.  Mexico, 
1886. 

The  National  Ohservatori/,  Tacubaya. 

Anuario  del  Observatorio  de  la  Plata  para  el  Ano,  1887.  Buenos 
Aires,  1887. 

Observatorio  de  la  Plata. 

Notes  of  a  Voyage  to  Kerguelen  Island  to  observe  the  Transit  of 
Venus,  Dec.  8,  1874,  by  Eev.  8.  J.  Perry,  E.E.S.,  &c.  8vo., 
Koehampton,  1876. 

Hesults  of  Meteorological  and  Magnetical  Observations  at  Stonyhurst 
College  Observatory  for  1873-74-75-76-77-78-82-83-84-85,  10 
Parts.     16mo. 

Phenomena  observed  upon  the  Solar  Surface  from  1881  to  1884,  at 
Stonyhurst  Observatory,  by  Rev.  S.  J.  Perry.     Re-print. 

Preliminary  Results  of  a  Comparison  of  Certain  Simultaneous  Fluctu- 
ations of  the  Declination  atKew  and  Stonyhurst,  1883  and  1884, 
as  recorded  by  the  Mag^etographs,  by  the  Rev.  S.  J.  Perry  and  B. 
Stewart. 

Rev.  8.  J.  Ferry y  S.J.  F.R.S. 

A  Summary  or  Index  of  the  Measurements  in  the  "  Stellarum  Dupli- 

cium  et  Multiplicium  MensursB  Micrometricae.     F.  G.  W.  Struve. 

1837,  &c.,'*  being  Vol.  I.  of  the  Dun  Echt  Observatory  Publica- 

tions.     4to.,  Aberdeen,  1876. 
Dun  Echt  Observatory  Publications,  Vol.  m.,  Mauritius  Expedition, 

1874,  Division  II.,  Determinations  of  Longitude  and  liatitude. 

Aberdeen,  1885. 

^rl  of  Oratpford  and  Balcarres, 

New  Solar  Elements,  by  Rev.  G.  T.  Carruthers.     8vo.,  Nagpur,  1879. 
The  Attraction  of  Simple  Gravity,  by  Rev.  G.  T.  Carruthers.     8vo., 

Roorkee. 
An  Attempt  to  prove  Newton's  Law  of  Attraction  for  a  Resisting 

Medium,  by  Rev.  G.  T.  Carruthers,  M.A.    IBvo.,  Roorkee. 

The  Author. 

An  Explanation  of  the  Observed  Irregularities  in  the  Motion  of 
Uranus,  on  the  Hypothesis  of  Disturbances  caused  by  a  more 
distant  Planet,  &c.,  by  J.  C.  Adams,  M.A.,  &c.  8vo.,  London, 
1S46.  Anthony  Hordem^  Esq. 

On  the  Color  Correction  of  Achromatic  Telescopes,  by  W.  Harkness. 

8vo.     Re-print. 
On  the  Relative  Accuracy  of  Different  Methods  of  Determining  the 

Solar  Parallax,  by  W.  Harkness.     8vo.     Re-print. 
On  the  Transits  of  Venus.   An  Address  to  the  American  Association  for 

the  Advancement  of  Science,  Aug.  23,   1882,  by  W.  Harkness. 

8vo.,  Salem,  1882.  The  Author. 
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'  The  Total  Eclipse  of  August  7,  1869     Beport  of  Professor  G.  W. 

Hough,  Dudley  Observatory,  U.S.     8vo.,  Albany,  1870. 
Bemarks  on  the  QaJtvanic  Battery,  by  G.  W.  Hough.    Svo.,  Albajiy, 
1869. 

The  Author. 

Amphiorama  ou  la  Yue  du  Monde  des  Montagues  de  la  Spezia,  par  F. 

W.  0.  Trafford.     8vo.,  Zurich,  1874. 
Amphiorama  ou  la  Yue  du  Monde  (2nde  Notice),   par  F.  W.  0. 

Trafford.     8vo.,  Zurich,  1875. 

The  Author. 

Becherches  sur  les  Couleurs  des  Etoiles  Doubles,  par  M.  L.  Niesten. 
8vo.     Ee-print. 

The  Author. 

The  Selective  Absorption  of  Solar  Energy,  by  Flrofessor  S.  P.  Langley. 
8vo.     Ee-print. 

The  Author. 

Untersuchungen  iiber  die  Bahn  des  grossen  Kometen  von  1861,  (1861, 

U.).  vonH.  Kreutz.     4to.y  Bonn,  1880. 
Ueber  die  Bahn  des  Kometen  von  1771,  von  H.  Kreutz,  Ph.D. 
Einige  Bemerkungen  zur  Bonner    Durchmusterung,    von    Dr.    H 

Elreutz  in  Wien. 
Einige  Bemerkungen  zur  Bonner  Durchmusterung,  von  Dr.  H.  Kreutz. 

The  Author. 
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At  the  close  of  the  year  1887,  a  pamphlet  of  74  pages 
was  puhlished,  entitled  a  "History  and  Description  of 
Mr.  Tehbutt's  Observatory,  Windsor,  New  South  Wales." 
This  little  volume  contains  a  detailed  account  of  the 
Observatory  buildings  and  of  their  instrumental  equip- 
ment, and  furnishes  a  list  of  all  the  scientific  papers 
published  by  the  proprietor,  and  of  presents  to  the 
Observatory  library,  down  to  the  close  of  August,  1887. 
The  present  Report  will  bring  down  the  History  of  the 
Observatory  to  the  close  of  the  year  1888,  under  various 
he&ds,  as  follow  : — 

Buildings  and  Instruments. 

These  remain  as  they  were  at  the  close  of  August, 
1887,  so  that  a  description  of  them  will  be  unnecessary 
here.  A  general  notion  of  the  buildings  can  be  formed 
from  the  frontispiece  of  the  publication  referred  to.  It 
will  suffice  to  state  that  the  principal  instruments  are 
a  3-inch  transit  instrument,  by  Cooke  and  Sons  of 
York;  a  sidereal  and  a  mean-time  chronometer,  by 
Parkinson  and  Frodsham  and  by  Poole,  respectively ;  an 
8-inch  equatorial,  by  Grubb  of  Dublin;  a  4^-inch 
equatorial,  by  Cooke  and  Sons ;  and  a  3^-inch  refractor, 
by  Jones. 
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Qeographical  PoBition  of  the  Observatory. 

The  best  local  determination  of  the  longitude  is  that 
published  by  the  author  in  R,  Ast.  Society's  Monthly 
Notices,  VoL  XL.,  p.  440.  The  result  is  lOh.  3m.  21.81s. 
E.  of  Greenwich,  and  is  derived  from  twenty-three 
occultation  phases,  namely,  nineteen  disappearances  and 
four  reappearances.  The  occulted  stars  are  well  known 
ones,  and  the  moon's  tabular  places  were  corrected  from 
meridian  observations  at  Greenwich,  Radcliffe,  and 
"Washington.  With  a  view  to  obtain  a  fundamental 
meridian  for  the  Australian  Colonies  from  absolute 
methods.  Dr.  Auwers  of  Berlin,  in  1884,  discussed  a 
series  of  seventy-six  disappearances  of  stars  at  the 
moon's  dark  limb,  observed  at  Windsor  in  the  years 
1873,  1874,  1875,  and  1876,  and  arrived  at  lOh.  3m. 
21.26s.  E.  as  the  longitude  of  Windsor,  a  result  which 
differs  only  0.56s.  from  that  just  mentioned.  Combining 
this  value  with  that  derived  for  Melbourne  from  ten 
disappearances  and  two  reappearances  in  the  years  1874 
and  1875,  with  moon-culmination  results  at  Sydney  and 
Melbourne,  and  approximate  values  of  the  telegraphic 
differences  of  longitude  between  Sydney  tnd  Melbourne 
and  Sydney  and  Windsor,  he  derived  lOh.  4m.  49.60s.  E. 
as  the  longitude  of  Sydney.  Subtracting  Im.  28.83s. 
from,  this  result,  he  gets  lOh.  3m.  20.77s.  E.  as  the 
loDigitude  of  Windsor.  In  1887,  Professor  Harkness  of 
Washington,  recognising  the  great  importance  of  the 
result  derived  -for  Windsor  from  the  occultations  of 
1873-76,  suggested  to  me  the  desirability  of  determining 
with  all  possible  accuracy  the  differences  of  longitude 
between  the  Windsor  Observatory  and  the  Government 
Observatories  at  Sydney  and  Melbourne.  Immediately 
on  the  receipt  of  Professor  Harkness'  letter,  I  communi- 
cated with  Mr.  Lenehan,  the  Acting  Government 
Astronomer  at  Sydney,  and  Mr.  EUery,  the  Government 
Astronomer  at  Melbourne,  and  the  result  was  that 
exchanges  of  telegraphic  signals  were  made  with  the 
most  satisfactory  results,  as  described  in  a  paper  read 
before  the  Boyal  Astronomical  Society  in  April,  1888, 
and  published  in  the  Society's  Notices,  Vol,  XLVIII., 
p.  313.    The  Windsor  observations,  in  full  detail,  were 
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forwarded  to  Professor  Harkness,  together  with  /the 
Sydney  and  Melhourne  signals,  clock-errors,  and  rates. 
He  proposes  to  work  out  the  Windsor  chronometer  errors 
and  rates  hy  the  method  of  least  squares,  in  order  to  get 
the  hest  possible  values  from  the  observations.  Mean- 
while, adopting  Im.  29.39s.  B>nd  24m.  56.26s.  as  the 
differences  of  longitude  between  Sydney  and  Windsor 
and  Sydney  and  Melbourne  respectively  (see  the 
author's  paper  above  referred  to),  and  applying  these 
amended  differences  according  to  the  combination 
employed  by  Dr.  Auwers,  we  get  lOh.  4m.  49.90s.  E.  and 
lOh.  3m.  20.51s.  E.  as  the  longitudes  of  Sydney  and 
Windsor  from  Greenwich.  Considering  the  number  of 
links  in  the  whole  chain  of  telegraphic  connection  with 
.Greenwich,  this  result  is  probably  as  trustworthy  as  that 
derived  from  the  late  telegraphic  connection  with 
Singapore.  The  most  reliable  value  of  the  latitude 
is  —  33**  36  30.8  ,  which  was  derived  from  a  series 
of  prime  vertical  observations,  in  1881,  of  well- 
determined  stars  close  to  the  zenith  with  the  3-inch 
transit  instrument.  (See  the  author's  paper  in  R.A.S. 
Monthly  Notices,  Vol.  XLIV.,  p.  101.)  Nothing  further 
has  been  done  in  the  way  of  investigating  the  latitude,  if 
we  except  the  circumstance  that  in  1887  the  author 
made  a  trigonometrical  connection  between  the  Obser- 
vatory transit-instrument  and  the  north  terminal  of  the 
Government  base-line,  about  three  miles  nearly  due  west 
of  the  Observatory.  This  connection,  which  was  estab- 
lished with  an  ordinary  steel  tape  and  a  5-inch  theodolite 
reading  to  minutes  of  arc,  gave  -  33°  36'  30.5  as  the 
latitude  of  the  transit  and  equatorial  piers,  which  differs 
only  0.3 '  from  the  value  obtained  directly  from  the 
prime  vertical  observations  of  1881.  The  geographical 
latitude  of  the  terminal  as  furnished  by  the  head  of  the 
Trigonometrical  Survey  is -33°  35'  68.07  . 

Meridian  Work. 

This  has  been  done  throughout  with  the  3-inch 
transit  instrument  in  connection  with  sidereal  chrono- 
meter (Parkinson  and  Erodsham)  No.  1042. .  The  transit 
system  consists  pf  five  wires,  designated  A,  B,  0,  D,  and 
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£,  in  the  order  of  transit  above  the  pole  when  the  clamp 
is  east.  The  equatorial  distances  in  sidereal  time  of  the 
four  outer  wires  from  the  middle  wire  were  re-determined 
from  all  the  transits  of  circumpolar  stars  observed  in 
1887,  with  the  following  results:— A+ 19.492s.  B + 9.782s. 
D— 10.001s.  E- 19.656s.,  which  have  been  employed 
throughout  the  reductions  of  1888.  The  reduction  for  a 
complete  observation  of  an  equatorial  star  at  the  upper 
culmination,  clamp  east,  has  therefore  been  — 0.077s. 
The  reduction  for  any  other  star  is  this  quantity  multi- 
plied by  the  secant  of  the  star's  declination,  and  has  been 
taken  from  a  MS.  table  having  for  its  argument  the 
star's  declination.  For  incomplete  transits  the  reduction 
for  an  equatorial  star  is  taken  from  a  MS.  table 
giving  the  algebraic  means  of  the  observed  wires. 
The  observations  have  all  been  made  by  the  eye 
and  ear  method.  The  level  and  azimuth  errors 
of  the  transit  instrument,  considering  the  founda- 
tion of  the  pier,  which  consists  of  clay  and  loam,  have 
been  pretty  steady  throughout  the  year.  The  level 
employed  is  a  striding  one  of  1130  feet  radius,  each 
division  being  equal  to  0.8'.  The  inclination  was 
determined  once  at  least  on  each  evening  of  observation 
by  four  readings  of  each  extremity  of  the  bubble,  the 
level  being  twice  reversed  during  the  operation.  On 
some  occasions,  and  always  when  the  transit  instrument 
has  been  reversed,  two  or  more  sets  of  readings  have 
been  taken.  When  the  western  pivot  is  the  higher,  the 
level  error  is  regarded  as  positive.  The  coUimation  error 
was  determined  at  intervals  of  a  few  days  by  comparing 
the  middle  wire  in  both  positions  of  the  axis  of  rotation 
with  the  corresponding  wire  of  a  two-inch  transit  instru- 
ment on  a  pier  a  little  north  of  the  transit-room.  The 
middle  wire  of  the  collimator  is  slightly  inclined  for  the 
purpose,  and  the  comparison  is  always  made  near  the 
horizontal  wires.  As  there  is  no  micrometer  in  connec- 
tion with  the  transit  system,  the  distance  of  the  middle 
wire  from  that  of  the  collimator  is  estimated  for  each 
position  of  the  axis  of  rotation  in  terms  of  the  diameter 
of  the  wire.  Half  the  total  displacement  reduced  to 
seconds  of  arc  from  the  known  diameter  of  the  wire  is 
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regarded  as  the  coUimation  error.  When  the  middle 
wire  falls  east  of  the  collimation  axis  of  the  telescope 
with  the  clamp  east,  the  collimation  error  is  regarded  as 
positive.  On  every  occasion  when  the  instrument  has 
been  reversed,  star  transits  have  been  observed  in  both 
positions  of  the  rotation  axis,  and  by  allowing  for 
chronometer  rate,  it  has  been  found  that  the  estimations 
for  collimation  error  are  quite  as  reliable  as  the  results 
which  might  be  obtained  by  the  application  of  the  micro- 
meter to  so  small  an  instrument.  The  collimation 
errors  for  dates  between  those  on  which  the  reversals 
were  made  are  simply  interpolated.  The  azimuth  error 
has  been  determined  at  short  intervals  either  from  oppo- 
site culminations  of  ^  Hydri  and  ^  Chamseleontis,  from 
contacts  and  bi-sections  of  ^  Octantis  at  the  middle  wire 
and  an  approximate  chronometer  correction,  or  from 
transits  of  a  star  in  pretty  high  south  declination  and 
one  near  the  equator.  The  values  for  intermediate  dates 
when  no  azimuth  stars  could  be  observed  have  been 
interpolated,  and  on  these  occasions  stars  as  near  the 
zenith  as  possible  have  been  observed  for  time.  Very 
carefully  constructed  MS.  tables  have  been  employed  for 
the  reductions  for  level,  collimation,  and  azimuth.  For 
all  stars  north  of  the  zenith  a  table  has  been  used  whose 
arguments  are  each  degree  of  declination  from— 33°  to 
-f-  66%  and  the  values  of  the  level,  collimation,  and 
azimuth  errors  for  every  second  of  arc  from  1  to  15. 
The  stars  for  time  determinations,  irrespective  of  the 
azimuth  stars,  have  been  taken  from  those  with  a 
declination  less  than  40°  in  the  fundamental  list  on 
pages  320-367  of  the  Greenwich  Nautical  Almanac^ 
with  one  occasionally  from  the  moon-culminating  list. 
It  may  here  be  added,  that  all  time  observations  out  of 
the  meridian  in  connection  with  lunar  occultations, 
phenomena  of  Jupiter's  satellites,  comets,  &c.,  have  been 
made  with  the  sidereal  chronometer  (Parkinson  and 
Erodsham),  whose  corrected  indications  are  converted  into 
local  mean  time  by  employing  the  sidereal  time  at 
Greenwich  mean  noon  of  the  Nautical  Almanc^,  cor- 
rected by  the  quantity  —  Im.  39.12s.  These  conversions 
have  been  carefully  checked  by  the  use  of  the  mean  time 
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of  the  preceding  transit  of  the  First  Point  of  Aries, 
corrected  by  the  quantity -l-lm.  38.84s.  In  the  following 
table  will  be  found  a  statement  of  the  errors  of  the 
transit  instrument  and  of  the  errors,  and  rates  of  the 
sidereal  chronometer  (Parkinson  and  Erodsham)  for  the 
year  1888.  It  must  be  understood  that  the  instrumental 
errors  in  brackets  are  simply  interpolated.  I  believe  it 
is  proposed  to  add  to  the  Nautical  Almanac  list  of  clock 
stars  for  1891  a  number  of  stars  in'  high  south  declina- 
tion. This  addition  will,  I  think,  prove  very  acceptable 
to  southern  observers.  As  the  American  Nautical 
Almanac  now  contains  the  apparent  places  of  a  number 
of  well-distributed  stars  in  high  south  declination,  it  is 
proposed  to  employ  the  data  thus  afforded  for  the  deter- 
minations of  azimuth  during  the  year  1889. 
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Extra-Meridian  Work. 

This  work  is  of  a  varied  character,  and  may  he 
classed  under  different  heads,  as  follows : — 

OCCULTATIONS  OF  StABS  BY  THE  MoON. — ^Thc  OOCUl- 

tations  of  fifty-three  stars  have  heen  observed,  com- 
prising fifty-one  disappearances  at  the  dark  and  two  at 
the  bright  limb,  and  three  reappearances  at  the 
dark  limb.  Of  the  occulted  stars,  forty  have  been 
identified  and  thirteen  have  had  their  places  approxi- 
mately determined.  The  results  have  been  forwarded  to 
the  Astronomische  Nachrichten.  The  number  of  occul- 
tation  phases  observed  here  during  the  period  1864-1888 
is  372,  namely,  361  disappearances  and  11  reappearances. 

Phenomena  of  Jupiter's  Satellites. — These  have 
been  observed  chiefly  with  the  8-inch  equatorial,  and 
are  classified  thus: — Transit-ingress,  1.7,  II.5,  III.l; 
Transit-egress,  1.7,  II.6,  III.3.  Occultation-disappear- 
ance,  1.7,  II.4 ;  Occultation-reappearance,  1.2,  II.3,  III.l. 
Eclipse-disappearance,  1.5,  II.3,  III.5 ;  Eclipse-reappear- 
ance, 1.7,  II.3,  III.6.  A  complete  observation  of  both 
phases  of  the  eclipse  of  Satellite  II.  was  obtained  on 
August  6.  All  these  results  have  been  sent  to  the  Royal 
Astronomical  Society. 

OCCULTATIONS    OF     PlANETS    BY    THE    MoON. — The 

ocoultation  of  Venus  in  both  phases  was  observed  on 
March  9,  and  the  disappearance  of  Saturn  on  June  13. 
The  results  have  already  been  published  in  the  Monthly 
Notices  of  the  Royal  Astronomical  Society. 

OCCTJLTATION  OF  47  LlBRuE  BY  JUPITER  ON  JuNE  10. 

— Both  phases  of  this  phenomenon  were  observed  with 
the  8-inch  equatorial,  and  a  considerable  number  of  filar- 
micrometer  comparisons  of  the  planet  and  star  were 
made  both  before  and  after  the  occultation.  The  results 
are  already  published. 

The  Conjunction  of  Jupiter  and  /s'Scorpii. — 
Two  hundred  and  thirty  comparisons  of  the  planet  and 
star  were  made  with  the  8-inch  equatorial  and  Grubb 
filar-micrometer  on  twelve  nights  in  May.  The  steadiness 
and  definition  were  exceedingly  satisfactory  throughout 
the  series.     The  results  have  been  published  and  com- 
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pared  with  the  tabular  places  of  the  Nautical  Almanac. 
The  deduced  corrections  to  the  Nautical  Almanac  decli- 
nations are  pretty  consistent  throughout  the  series,  but 
those  for  the  right  ascensions  indicate  a  progressive 
change,  which  raises  a  suspicion  as  to  the  exact  perpen- 
dicularity of  the  transit  thread  to  the  declination  thread 
employed  in  orienting  the  micrometer.  An  investigation 
had  previously  been  made,  but  it  did  not  exhibit  any 
decided  error  in  the  perpendicularity  of  the  threads. 
Another  very  careful  examination  has  recently  been 
made,  with  the  result  that  the  inclination  of  the  transit 
thread  to  the  true  meridian  when  the  micrometer  is 
oriented  by  means  of  the  adopted  fixed  declination  thread 
A  is  N.  0°  7'  E.  The  moveable  declination  thread, 
which  is  never  employed  for  orientation,  is  sensibly  out 
of  parallel  with  the  adopted  fixed  declination  thread,  but 
bisections  with  this  thread  are  always  made  close  to  the 
position  or  transit  thread. 

The  Mince  Planet  Fallas. — In  consequence  of 
the  low  altitude  of  the  planet  at  Greenwich,  Konigsberg, 
Hamburg,  and  other  places  where  the  minor  planets  are 
systematically  observed,  a  set  of  comparisons  of  this 
planet  were  obtained  near  its  opposition,  in  November 
and  December  last,  with  the  8-inch  equatorial  and  the 
Grubb  filar-micrometer.  The  planet  was  observed  on 
seventeen  different  nights,  when  154  comparisons  were 
obtained  with  the  filar  and  ten  with  the  square  bar- 
micrometer.  Excellent  authorities  are  available  for  the 
places  of  the  comparison  stars,  so  that  the  deduced 
positions  of  the  planet  will  doubtless  compare  favourably 
with  places  determined  on  the  meridian.  The  reductions 
are  considerably  advanced. 

Comets. — Three  comets  were  observed  during  the 
year.  Comet  A  (Sawerthal),  1888,  was  observed  on  the 
mornings  of  February  28,  29,  March  3,  4,  6,  7,  8,  9, 10, 
11, 12,  15,  16, 18,  19,  20,  22,  2G,  29,  30,  April  1,  2,  3. 
The  observations  comprise  215  measures,  twelve  of 
which  were  made  with  the  Cooke  filar-micrometer  on 
the  4^-inch  equatorial,  and  all  the  rest  with  the  Grubb 
filar-micrometer  on  the  8-inch  equatorial.  Thirty-six 
comparison  stars  were  employed,  and  the  results,  with 
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the  usual  parallax  factors,  have  been  published.  The 
earliest  Windsor  position  of  the  comet,  resting  on  seven- 
teen excellent  comparisons  with  well-determined  stars, 
was  selected  by  Herr  Berberich  of  the  Becheninstitut, 
Berlin,  in  conjunction  with  later  European  positions,  for 
a  determination  of  the  elliptic  elements.  The  comet 
cannot  be  identified  with  any  known  comet,  and  the 
period  of  revolution  derived  from  the  preliminary  discus- 
sion is  about  2370  years.  Copies  of  Drs.  Backlund  and 
Seraphimoff's  ephemeris  of  Encke's  comet  were  received 
from  St.  Petersburg  on  June  29  and  July  5.  A  search 
for  the  comet  was  made  in  the  evening  twilight  on 
July  6,  but  without  success.  On  the  following  evening 
pressing  engagements  prevented  a  search,  but  on  the 
evening  of  the  8th  the  comet  was  found  with  the  4^-inch 
equatorial  almost  exactly  in  the  position  assigned  to  it 
in  the  ephemeris.  It  presented  the  appearance  of  a 
bright,  round,  nebulous  star,  uniformly  condensed, 
and  about  1'  in  diameter.  The  comet  rapidly  became 
fainter  and  difQcult  of  observation.  Sixty-three  square 
bar  comparisons  were  obtained  on  July  8,  10,  11,  16,  16, 
18,  25,  26,  31,  and  August  1,  those  from  July  8  to  18 
with  the  4^-inch,  and  the  subsequent  observations  with 
the  8-inch  equatorial.  The  results,  with  the  adopted 
places  of  the  fifteen  comparison  stars,  and  the  usual 
parallax-factors,  have  already  appeared  in  the  Astrono- 
mische  Nachrichten.  Barnard's  comet  of  September  2, 
1888,  was  observed  with  the  square  bar-micrometer  on 
the  8-inch  equatorial  on  November  5,  10, 12,  13,  21,  22, 
26,  December  1,  2,  3,  4,  5,  23,  24,  25,  26, 1888 ;  also  on 
January  2,  4,  5,  6  of  the  present  year.  The  nimiber  of 
comparison  stars  is  21,  and  that  of  the  comparisons  187. 
The  resulting  positions  with  the  parallax-factors  have 
been  forwarded  to  the  journal  just  mentioned,  Eaye's 
comet  was  glimpsed  with  the  8-inch  telescope  on 
December  3,  near  the  position  assigned  to  it  by  an 
extension  of  Dr.  E.  Lamp's  ephemeris  in  No.  2861  of  the 
Astronomische  Nachrichten,  but  it  was  altogether  too 
faint  to  be  observed  with  the  micrometer. 

Double  Stars. — The  following  interesting  southern 
double  stars  have  been  measured  with  the  8-inch  equa- 
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toria]»  both  in  position- angle  and  distance,  during  the 
past  year : —  t  Eridani,  V  Puppis,  Lacaille  2640|  y  Piscis 
Volantis,  y  ArgAs,  h  4432,  h  4507,  o  Crucis,  «  Corvi, 
y  Centauri,  y  Virginis,  Sydney  new  double  stars  Nos.  207 
and  213,  Lac  5632,  Brisbane  4629-30,  h  4634,  h  4630, 
a  Centauri,  ^  Lupi,  Sydney  new  double  stars  Nos.  267, 
282,  and  287,  h  2061,  and  y  Ooronse  Australis.  The 
reductions  are  completed,  and  the  results,  with  others  in 
previous  years,  will  shortly  be  published. 

Vaeiable  Stabs. — Comparisons  have  been  made, 
both  of  »?  ArgAs  and  iB  Carinoe,  with  the  neighbouring 
stars  by  means  of  the  3|-inch  refractor.  They  are,  how- 
ever, not  so  numerous  as  I  could  wish,  in  consequence  of 
the  multiplicity  of  my  engagements.  I  have  already 
announced  in  the  Astronomiache  Nachrichten  and  the 
Observatory  that  a  marked  increase  has  taken  place  in 
the  lustre  of  the  former  of  these  two  remarkable  stars. 

Sundry  Observations. — Under  this  head  are  com- 
prised all  the  observations  made  during  the  year  for 
the  determination  of  the  instrumental  constants. 

Meteorological  Observations. 

The  usual  9h.  a.m.  observations  have  been  kept  up 
with  great  regularity  during  the  year.  They  comprise 
observations  of  the  barometer,  maximum  and  minimum 
temperature  of  the  air  and  of  evaporation,  maximum 
solar  radiation,  and  minimum  radiation  on  the  grass, 
rainfall  and  evaporation,  direction  of  the  wind,  and  cloud 
extent,  as  in  former  years.  The  reduction  of  the  obser- 
vations for  1886,  1887,  and  1888  are  nearly  completed, 
and  the  results,  with  those  of  1889,  will  be  published  in 
1890.  Since  1862,  the  rainfall  results  have  been  for- 
warded annually  to  the  Government  Astronomer  for 
incorporation  with  similar  results  from  the  Government 
Meteorological  Stations. 

Publications. 

Since  the  appearance  of  the  History  and  Descrip- 
tion of  the  Observatory  at  the  close  of  1887  no  publication 
has  been  issued  directly  from  the  Observatory.  The 
following,  however,  is  a  l^t  of  the  papers  contributed  by 
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the  author  to  scientific  societies  and  journals,  and  is 
intended  to  be  a  continuation  of  that  published  in  the 
Sistory  cmd  Description  of  the  Observatory. 

Note  on  the  Tail  of  the  Comet  1865,  I. : — Aat. 
Nach.,  Bcmd  CXVII.,  No.  2808,  p.  385.— This  is  an 
explanation  of  the  author's  statements  with  reference  to 
the  apparent  length  of  the  tail,  and  also  of  the  apparent 
inconsistency  between  his  statements  and  those  of 
Messrs.  Moesta  and  Ellery  respecting  its  curvature. 

Lalande  26481 : — Observatory ^  Vol.  X.  p.  360. — 
This  star  is  shown  to  have  a  considerable  proper  motion 
in  right  ascension  and  declination. 

o^  266; — Observatory y  Vol.  X.j9.  391: — Attention 
is  here  drawn  to  the  phenomena  attending  the  disappear- 
ance of  this  double  star  at  the  moon's  dark  limb  on 
August  22,  1887,  which  tend  to  confirm  the  view  that 
one  or  both  of  the  components  are  variable. 

Observations  of  the  Phenomena  of  Jupiter's 
Satellites  in  1887 : — Boyal  Ast.  Society's  Monthly 
Notices,  Vol.  XLVIII.  p.  129.— These  comprise  a  long 
series  of  observations  with  the  4^-inch  and  8-inch  equa- 
torials. 

Observations  of  y  Corona  Australis: — Observa- 
tory, Vol.  XI.  p.  133. — These  comprise  measures  in 
position-angle  and  distance  of  the  components  in  1887 
with  the  8-inch  equatorial. 

Observaitons  of  Comet  A  (Sawerthal),  1888: — 
B.A.S.  Monthly  Notices,  Vol.  XLVIII.  p.  312.— This 
paper  contains  the  results  of  filar-micrometer  observa- 
tions with  the  8-inch  equatorial  on  February  27,  28, 
March  2,  3,  4, 1888. 

On  the  Difference  of  Longitude  between  Mr. 
TEBBrTT's  Observatory,  Windsor,  N.S.  Wales,  and 

THE     GtoVERNMENT     OBSERVATORIES     AT     SYDNEY     AND 

Melbourne  : — B.A.S.  Monthly  Notices,  Vol.  XLVIII. 
p.  313. — This  is  an  abstract  of  the  results  from  ex- 
changes of  telegraphic  signals  with  Sydney  on  May  28, 
29,  30,  1885,  June  8,  July  7, 1887,  and  with  Melbourne 
on  June  13,  16,  23,  August  16,  1887,  and  from  trans- 
portations of  a  mean-time  chronometer  from  Windsor  to 
Sydney  and  back  on  May  13,  20,  June  3,  July  8,  20, 
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November  24,  December  14,  1887.  The  resulting 
differences  are : — 

m.  8. 

Sydney — ^Windfloi^  from  telegraphic  si gnalfi             ..             ..       1  29.39 

Windsor — ^Melbourne,  from  teleg^phic  signals       ..             ..23  26.87 

Sydney — Windsor,  from  transportations  of  the  chronometer. .       1  29.49 

It  also  contains  the  result  of  a  trigonometrical  connec- 
tion between  the  observatory  transit  pier  and  the  north 
terminal  of  the  Government  base  line  near  Richmond. 
This  connection  gives  the  difference  Sydney — "Windsor 
as  Im.  29.77s.,  and  the  geographical  latitude  of  the  pier 
as  -  SS""  36'  30.5",  the  seconds  being  30.8 ',  as  derived 
directly  from  prime-vertical  observations  in  1881. 

OCCTJLTATIONS    OF     StAKS    AT  WINDSOR    IN     1887  : — 

Ast.  Nach.,  Band  CXIX.  No.  2837,  p.  77.— This  paper 
contains  the  times  of  the  disappearances  of  twenty-three 
stars  at  the  moon's  dark  limb,  observed  with  the  4|  and 
8-inch  equatorials. 

Observations  of  Comet  A  (Sawerthal),  1888 : — 
Ast.  Nach.,  Band  CXIX.  No.  2835,  p.  41,  No.  2838,  p. 
89,  and  No.  2843,  p.  169,  and  R.A.S.  Monthly  Notices^ 
Vol.  XLVIII.  p.  3T6.— See  Report,  p.  18. 

Observation  of  the  Occultation  of  Venus  by  the 
Moon,  1888,  March  9 : — B.A.S.  Monthly  Notices^  Vol. 
XLVIII.  p.  340.— See  Report,  p.  17. 

Observations  of  Jtjno  and  Vesta  at  the  Opposi- 
tions OF  1887  :—A8t.  Nach.,  Band  CXIX.  No.  2842,  p. 
157. — This  paper  contains  the  results  of  filar-micrometer 
comparisons  with  the  8-inch  equatorial  of  Juno  on 
October  14, 15, 16, 1887,  and  Vesta  on  March  25,  April 
2,  9, 10,  19,  21,  27,  28,  May  1,  1887.  The  geocentric 
apparent  places  are  given,  with  the  adopted  mean  places 
of  the  comparison  stars  and  the  reductions  to  the 
apparent  places. 

.  ^  Argus  and  W.B.  XIII.  h^^ :— Observatory ^  Vol. 
XI.,  p.  299. — This  communication  notifies  an  increase 
of  half  a  magnitude  in  the  light  of  >?  Argus  between 
April,  1887,  and  May,  1888,  and  an  error  in  Bessel's 
place  of  the  latter  star. 

Increase  in  the  Light  of  i  Argus: — Ast.  Nach.y 
Band  CXIX.  No.  2849,  p.  269. — This  communication 
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conveys  the  same  information  respecting  this  star  as  that 
contained  in  the  paper  last  cited. 

Discovery  of  Encke*s  Comet: — Aat.  Nach.y  Band 
CXIX.  No.  2854,  p.  349,  and  Observatory,  Vol.  XI.,  p. 
338. — This  is  a  notification  of  the  comet^s  discovery  on 
July  8, 1888,  with  its  approximate  position.   See  Report. 

Observation  or  the  Occultation  of  Lalande  28923 
BY  Jupiter  in  1888,  June  10 : — Aat.  Nach.,  Band 
CXIX.  No.  2856,  p.  377.— See  Report.  The  star  is 
identical  with  47  Librae. 

Observation  of  the  Occultation  of  Saturn  by 
THE  Moon,  1888,  June  13:— B.A.S.  Monthly  Notices, 
Vol.  XLVIII. ,  p.  396. — The  disappearances  only  of  Saturn 
and  Titan  were  observed  with  the  4^-inch  equatorial. 

Results  of  Filar-Micrometer  Comparisons  of 
Jupiter  and  /S'  Scorpii  in  Mat,  1888  : — B.A.S. 
Monthly  Notices,  Vol.  XLIX.,  p,  40. — See  Report. 

Observations  of  Encke's  Comet  : — Ast.  Nach.,  Band 
CXX.  No.  2870,  p.  219.— These  were  made  in  July  and 
August,  1888.     See  Report. 

Comet  Nomenclature  : — Observatory,  Vol.  XL., p.  436. 

Results  of  Observations  of  Comets  VI.  (Win- 
necke)  and  VII.  (Finlay),  1886,  at  Windsor,  N.S. 
Wales  : — Journal  and  Proceedings  of  the  Royal  Society 
of  N.S.  Wales,  Vol.  XXI.,i?.  159. 

Results  of  Observations  of  Comets  I.  (Sawer- 
thal)  and  II.  (Encke),  1888,  at  Windsor,  N.S. 
Wales  :  —  Journal  and  Proceedings  of  the  Boyal 
Society  of  N.S.  Wales,  Vol.  XXII.,  p.  284. 

The  Library. 

The  library  has  been  further  enriched  by  the  contri- 
butions of  scientific  institutions  and  friends  in  various 
countries.  The  Sistory  and  Description  of  the  Obser- 
vatory contains  an  acknowledgment  of  all  the  presents 
received,  from  the  establishment  of  the  Observatory 
down  to  September  1,  1887.  In  a  list  at  the  close  of 
this  report  will  be  found  an  acknowledgment  of  all 
presents  received  from  that  date  to  the  close  of  1888- 
Por  these  expressions  of  sympathy  with  his  work  the 
author  desires  here  to  offer  his  warmest  thanks. 
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Personal  Establishment. 

Prom  the  foundation  of  the  Observatory  to  the 
present  time  the  astronomical  observations  have  been 
made  solely  by  the  author  himself.  The  same  may  be 
said  of  nearly  the  whole  of  the  meteorological  .observa- 
tions. He  has  also  to  execute  the  greater  and  more 
difficult  part  of  the  reductions.  The  occasional  services 
of  an  ordinary  computer  are  requu-ed,  but  it  has  usually 
been  found  extremely  difficult  to  get  such  assistance  on 
the  spot.  This  difficulty  in  getting  the  occasional 
assistance  of  a  competent  person  in  ordinary  arithmetical 
calculation  is  remarkable,  considering  the  circumstance 
that  the  town  has  for  a  long  time  been  well  supplied 
with  educational  facilities.  During  the  Christmas  vaca- 
tion considerable  help  was  afforded  by  Miss  M.  Arnold 
of  the  Public  School  Department,  Sydney.  Mr.  L.  A. 
Parker,  late  of  the  local  Commercial  Bank,  has  also 
rendered  able  assistance.  I  have  much  pleasure  in 
bearing  testimony  to  their  intelligence,  quickness,  and 
accuracy.  These  qualifications,  as  regards  calculation  by 
both  natural  and  logarithmic  numbers,  are  in  the  case  of 
the  former  especially  high. 

Proposed  Work  for  the  Year  1889. 

Within  the  past  few  weeks  a  letter  has  been  received 
from  Professor  Newcomb,  of  Washington,  pointing  out 
that  he  had  been  engaged  for  some  time  in  discussing  all 
the  good  observations  of  lunar  occultations  of  stars  since 
1760  at  observatories  whose  longitudes  have  been  deter- 
mined by  telegraph.  This  work  has  bee^  interrupted, 
but  in  the  course  of  four  or  five  years  he  proposes  to 
resume  it,  and  to  include  the  Windsor  observations  in 
his  data.  He  expressed  himself  as  particularly  desirous 
of  having  as  many  occultations  as  possible  from  the 
southern  hemisphere.  It  is,  therefore  intended  to  con- 
tinue the  observations  of  lunar  occultations  during  the 
year  1889.  Observations  of  the  phenomena  of  Jupiter's 
satellites  will  also  be  carried  on  as  usual.  Comets — 
more  particularly  those  which  cannot  be  seen  from  the 
northern  hemisphere — will  be  observed,  and  occasional 
phenomena  of  an  important  character  will  also  receive 
due  attention.     Lastly,  the  meteorological  work,  which 
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now  extends  over  a  period  of  twenty-six  years,  will  be 
continued  with  all  possible  regularity. 

Observations  Utilised  Since  1887. 

It  is  very  gratifying  to  find  that  in  the  recent 
publications,  "  Untersuchungen  iiber  das  Cometensystem 
1843 1.,  1880 1.,  and  1882 II.,"  by  Dr.  Heinrich  Kreutz,  of 
Kiel,  and  **Die  Bahn  des  Periodischen  Kometen  Winnecke 
in  den  Jahren  1858-1886,"  by  Dr.  E.  Preiherrn  von  Haerdtl 
of  Innsbruck,  the  observations  made  at  this  observatory 
have  been  freely  made  use  of.  In  the  former  work 
Windsor  is  acknowledged  to  have  been  the  first  station 
from  which  the  great  comet  of  1882  was  detected  near 
the  sun  with  the  unassisted  eye,  and  from  which  the 
announcement  came  that  it  was  moving  in  an  orbit 
resembling  those  of  the  great  comets  of  1843  and  1880, 
and  that  it  would  in  all  probability  transit  the  sun's  disc. 
Both  these  announcements  were  subsequently  verified. 
The  phenomenon  of  transit  was  invisible  from  New  South 
Wales,  but  its  commencement  was  actually  witnessed  at 
the  Royal  Observatory,  Cape  of  Good  Hope.  In  the 
latter  work  the  author  draws  attention  to  a  small 
systematic  difference  subsisting  between  the  declinations 
of  Winnecke's  comet  as  obtained  at  Windsor  and  those 
obtained  at  the  Cape  of  Good  Hope  and  Sydney.  It  is 
remarkable  that  the  declinations  obtained  at  Nashville, 
U.S.A.,  favour  those  at  Windsor,  and  that  at  these  two 
places  the  observations  were  made  by  means  of  a  ring  or 
a  square-bar  micrometer,  while  at  the  Cape  and  Sydney 
a  filar-micrometer  was  employed.  Had  the  comet  always 
crossed  either  the  north  or  the  south  side  of  the  ring  or 
square  we  should  have  some  clue  for  finding  the  cause 
of  the  systematic  difference,  but  under  the  actual  condi- 
tions of  observing  the  cause  appears  to  defy  discovery. 

Conclusion. 

It  may  be  added  that  henceforth  it  is  the  author's 
intention  to  publish  a  brief  annual  report  of  the  work 
done  at  the  Observatory,  and  at  its  close  to  acknowledge 
the  receipt  of  all  publications  which  shall  be  presented 
to  the  library. 

JOHN  TEBBUTT. 
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PEESBNTS   RECEIVED    EOE   THE  LIBRARY   FROM   SEP- 
TEMBER  IST,  1887,  TO  DECEMBER  31st,  1888. 


[Note. — ^The  Names  of  the  Donors  are  printed  in  Italics.] 


Results  of  Meteorological  Observations  in  N.S.  Wales  during  1886. 

Sydney,  1888,  pp.  192. 
Results  of  Rain,  River,  and  Evaporation  Observations  in  N.S.  Wales 

during  1887.     Sydney,  1888,  pp.  98. 

Ihe  Government  Astronomer  for  N.8,  Wales. 

Monthly  Records  of  Results  of  Observations  in  Meteorology,  Terres- 
trial Magnetism,  &c.,  at  the  Melbourne  Observatory,  with 
Abstracts  from  various  localities  in  Victoria.  Monthy  Parts  from 
June,  1887,  to  July,  1888. 

The  Government  Astronomer  for  Victoria. 

Rainfall  in  South  Australia  and  the  Northern  Territory.  Monthly 
Returns  for  1887,  and  for  January,  Eebruary,  and  March,  1888. 

The  Government  Astronomer  for  S.  Australia, 

Weather  Reports  for  Hobart.  Sheets  for  August,  October,  and 
November,  1887,  and  for  March,  April,  May,  June,  July,  August, 
and  October,  1888. 

Meteorological  Report  for  1887. 

The  Government  Meteorological  Observer  for  Tasmania, 

Proceedings  of  the  Queensland  Branch  of  the  Royal  Geographical 
Society  of  Australasia.    Vol.  II.,  Part  I.,  and  vol.  II.,  Part  II., 
)p.  126. 
e  Queensland  Branch  of  the  Geographical  Society  of  Australasia. 

Australasian  Association  for  the  Advancement  of  Science,  First  Meet- 
ing, 1888. 

The  Association. 

The  Surveyor  for  July,  August,  September,  October,  and  November, 
1888. 

The  Survey  Club,  Sydney, 

Transit  of  Venus,  1882.  Report  of  the  Committee  appointed  by  the 
British  Government,  pp.  88. 

The  Lords  of  the  Treasury. 

Report  on  the  Royal  Observatory,  Edinburgh,  for  June  30,  1888,  and 
the  Edinburgh  Equatorial. 

The  Astronomer  Royal  for  Scotland, 


pp.  126. 

The  ' 
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Besults  of  ABtronomical  and  Meteorological  Obseryations  at  Badcli£Ee 
Observatory  for  1883,  pp.  130,  and  for  1884,  pp.  129. 

The  Badelife  Trustees. 

Meteorological  Obseryations  at  Stations  of  the  Second  Order  for 

1883,  pp.  218. 
Hourly  KeadiDgs,  1884,  Part  IV.,  and  1885,  Parts  I.,  II.,  and  III. 
Quarterly  Weather  Keports,   October— December,  1878,  January — 

March,  April — June,  July — September,  1879. 
Monthly  Weather  Reports,  December  1886,  and  January,  February, 

March,  and  April,  1887. 
Weekly  Weather  Keports,  March  28, 18A7,  to  May  7, 1888. 
Quarterly    Summary    of    Weather  Eeports,  July — September,   and 

October — December,  1887. 
Appendices  to  Weekly  Weather  Reports:  1887.    I.,  II.,  III.,  and  IV. 
Report  of  the  Meteorological  Council  to  the  Royal  Society  for  the 

year  ending  March  31, 1887,  pp.  130. 

The  Meteorological  Office,  London. 

Report  of  the  Kew  Observatory  for  1887,  pp.  26. 

The  Kew  Observatory, 

Results  of  Meteorological  and  Magnetical  Observations  at  Stonyhurst 

College  Observatory  for  1887,  pp.  92. 
Observations  of  the  Total  Solar  Eclipse  of  August  29,  1886,  made  at 

Corriacon. 

Bev.  8.  J.  Ferry,  S,J.,  F,B.S. 

Meteorological  Observations  at  Rousdon  Observatory,  1887,  by  C.  £. 
Peek,  M.A. 

The  Author. 

Annual  Report  of  the  Smithsonian  Institution  for  1885,  Part  I.,  pp. 
996,  Part  ll.,  pp.  939. 

The  Smithsonian  Institution,  Washington. 

Report  of  the  U.S.  Naval  Observatory  for  the  year  ending  June  30, 
1887,  pp.  17. 

The  U.S.  Naval  Observatory,  Washinaton. 
Publication  of  the  Washburn  Observatory,  Vol.  V.,  1886.    MacUson, 
1887,  pp.  262,  with  Appendix,  pp.  23. 

The  Washburn  Observatory,  U.S.A. 

Publication  of  the  Lick  Observatory,  Vol.  I.,  1887.     Sacramento, 
1887,  pp.  312. 

Trustees  of  the  John  Lick  Trust. 

Publication  of  the  Cincinnati  Observatory  (9).     Zone  Catalogue  of 
4050  Stars  for  1885.     Cincinnati,  1887,  pp.  104. 

The  Cincinnati  Observatory,  U.S.A. 

Publication  of  the  Morrison  Observatory.      Qlasgow,  U.S.A.,  No.  1, 
pp.  111. 

The  Morrison  Observatory,  Glasgow,  U.S.A. 

Report  of  the  Superintendent  of  the  Nautical  Almanac  for  the  year 
ending  June  30,  1887.     Washington,  1887,  pp.  7. 

The  Nautical  Almanac  Office,  Washington. 
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Eeport  of  Tale  College  Observatory,  1886-7,  pp.  15,  1887-8,  pp.  16. 

Yale  College  Observatory^  U.S. A, 

Annual  Eeports  of  Chicago  Astronomical  Society  and  of  the  Director 
of  the  Dearborn  Observatory  for  1885  and  1886,  pp.  50. 

The  Chicago  Astronomical  Society ^  U.S.A. 

42nd  Annual  Eeport  of  the  Astronomical  Observatory  of  Harvard 

College,  U.S.A.,  pp.  12. 
Henry  Draper  Memorial  Eeports  of  the  Photographic  Study  of  Stellar 

Spectra.     No.  1,  pp.  10.     No.  2,  pp.  8.     With  plates. 
Annals  of  Harvard  College  Observatory,  Vol.  XYIlI.,  comprising  : — 
No.  1.  Magnitudes  of  Stars  employed  in  various  Nautical  Alma- 
nacs, pp.  13. 
No.  2.  Discussion  of  the  IJranometria  Oxoniensis,  pp.  27. 
No.  3.  Photometric  Observations  of  Asteroids,  by  H.  M.  Park- 

hurftt,  pp.  72. 
No.  4.  Total  Eclipse  of  the  Moon,  January  28,   1888.     With 

plate. 
No.  5.  Total  Eclipse  of  the  Sun,  August  29,  1886,  by  W.  H. 
Pickering,  pp.  27.     With  plates. 

Harvard  College  Observatory,  U.S.A. 

On  Plamsteed's  Stars,  "  Observed,  but  not  Existing,"  by  Professor  C. 

H.  P.  Peters,  pp.  17. 
Corrigenda  in  Various  Star  Catalogues,  by  Professor  C.  H.  F.  Peters, 

pp.  13. 

The  Author. 

The  Sidereal  Messenger,  December,  1887,  pp.  40. 

On  the  Progress  of  Science,  as  exemplified  in  the  Art  of  Weighing 
and  Measuring,  by  W.  Harkness,  pp.  48. 

On  the  Colour  Correction  of  Achromatic  Telescopes,  by  W.  Harkness, 
pp.  8. 

Eefraction  in  the  Principal  Meridians  of  a  Triaxial  Ellipsoid,  <&c., 
by  S.  M.  Burnett,  M.D.,  with  a  communication  on  the  Mono- 
chromatic Aberration  of  the  Human  Eye  in  Aphakia,  by  Professor 
W.  Harkness,  pp.  21. 

Professor  W.  Harkness,  U.S.A. 

Isochromatic  Photography,  by  F.  E.  Ives,  pp.  5,  virith  plate. 

A  Lecture  on  "Matter,"  including   **Badiant  Matter,"  by  A.   E. 

Outerbridge,  Junr.,  pp.  11. 
On  the  Fritts'  Selenium  Cells  and  Batteries,  by  C.  E.  Fritts,  pp.  12. 
Transportation  Facilities  of  the  Past  and  Present,  by  W.  B.  Le  Van, 

e  Modifications  of  Tensile  Strength  and  Ductility  which  Iron 

and  Steel  undergo  when  heated  between  certain  temperatures,  by 

E.  Comut.     Transl.,  pp.  10. 
A  Simple  Form  of  Draught  Gauge,  by  Professor  J.  B.  Webb,  pp.  3. 
A  General  Differential  Equation  in  the  Theory  of  the  Deformation  of 

Surfaces,  by  T.  Craig.    Philadelphia,  1879,  pp.  8. 
On  the  Illumination  of  Maritime  Coasts,  by  E.  A.  Gieseler,  C.E., 

pp.  21. 
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Eainfall  and  Water  Supply,  by  J.  Birkinbine,  pp.  21. 

Transylyania    State    Weather    Service.      Summary    for    September, 

October,  and  November,  1887. 
Some  Principles  and  Results  of  Harmonic  Motion,  by  P.  E.  Chase, 

LL.D.,  pp.  8. 
Further  experiments  in  Weather  Forecast,  by  P.  E.  Chase,  LL.D., 

pp.2. 
Modem  Bailroad  Facilities,  by  W.  B.  Le  Van,  pp.  13. 

The  Franklin  Institute^  Philadelphia^  U.8.A. 

Beports  of  the  Meteorological  Service  of  the  Dominion  of  Canada, 

1884, 1886. 
Monthly  Weather  Beview  of  the  same,  January  to  August,  1888. 
Toronto  General  Meteorological  Begister  for  1887. 

The  Meteorological  Office^  Toronto. 

Anuario  del  Observatorio  de  la  Plata,  1888,  pp.  551. 

The  Ohtervatory^  La  Plata, 

Bevista  do  Observatorio,  Junho,  Outoubro,  Dezembro,  1887,  Marco, 

April,  Agosto,  1888. 
Annuario  pub.  Imp.  Obs.  do  Bio  de  Janeiro,  1885,  pp.  247, 1886,  pp. 

807, 1887,  pp.  387. 

The  Imperial  Observatory,  Bio  de  Janeiro. 

Anuario  del  Obs.  Ast.  Nacional  de  Tacubaya,  1888.     Mexico,  1887, 

pp.  299. 
Longitud  del  Obs.  Ast.  Nacional  Mexicano.    Mexico,  1886,  pp.  88. 

The  Ohservatortf,  Tacubaya. 

Annales  de  TObservatoire  de  Nice.  Tome  II.,  Paris,  1887,  pp.  431, 
with  map  and  plates. 

B.  Bitchoffsheimy  Paris. 

Sur  Quelques  Points  d' Astronomic  et  de  Magnetisme  Terrestre,  par 
Prof.  Ch.  Andre.     Lyon,  1888,  pp.  19. 

The  Author. 

Sur  TAspect  Physique  de  la  Planete  Mars  pendant  Topposition  de 
1888,  par  L.  Niesten.     Bruxelles,  1888,  pp.  12,  with  pmtes. 

The  Author. 

Met.  und  Mag.  Beobachtungen,  am  Hydrog-  Amte  der  K.  K 
Kriegsmarine  zu  Pola.  Juni,  1887,  to  September,  1888,  and 
Jahrsubersicht,  1887. 

Hydrog.  Amte  zu  Pola. 

Met.  und  Mag.  Beobachtungen,  Hohe  Warte,  bei  Wien,  Marz,  1887, 
to  Juni,  1888. 

Hohe  Warte,  bei  Wien. 

Christiania — Zonenbeobachtungen  der  Sterne  Zwischen  64**  50'  und 
70"  HO  nord  declination.  Fearnley  and  Qeelmuyden,  Christiania, 
1888,  pp.  318. 

The  Observatory,  Christiania. 
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Zusammenstellung  der  Cometen-Erscheinungen  des  Jahres,  1887,  pp. 

20,  Yon  Dr.  H.  Kreuts. 
Beiicht  uber  Cometen,  von  H.  Kreutz,  pp.  5. 

The  Author, 

Priyat-beobachtangen  der  Begenstation,  Alswig.,  1886,  von  Professor 

K.  Weihraucb.    Dorpat,  1887,  pp.  7. 
Neue    Untersucbungen   iiber   die    Bessel'scbe    Eormel    und    deren 

VerwenduBg  in  der  Meteorologie,  von  Dr.  K.  Weibraucb.    Dorpat, 

1888,  pp.  46. 


The  Author. 

Angenaerbte  Elemente  und  Epbemeride  des  Encke'scben  Cometen  fiir 
das  Jabr  1888,  yon  O.  Backlund  und  B.  Serapbimoff,  pp.  6 
(two  copies). 

The  Authors, 

Dorpat  Met,    Beobacbtungen    fiir   Februar — December,   1887,   and 

Janner — April,  1888. 
Bericbt  die  Ergebnisse,  &c.,  1886. 

The  Meteorological  Observatory^  Dorpat. 

Himmel  und  Erde,  October,  1888. 

The  Editor, 

Celestial  Motions,  by  W.  T.  Lynn,  B.A.,  Ac.  London,  1887,  fiftb 
edition,  pp.  96. 

The  Author. 

Tbe  Positions  for  1750  and  Proper  Motions  of  154  Stars  soutb  of 
—  29®  of  declination,  by  A.  M.  W.  Downing,  M.A.  Beprint, 
pp.  13. 

The  Author. 

On  the  Double  Star  2  1847,  by  J.  E.  Gore.    Beprint,  p.  1. 
On  tbe  Orbit  of  p  Eridani,  by  J.  E.  Gore.     Beprint,  pp.  2. 
On  the  Orbit  of  the  Binary  Star  O,  Struve  234,  by  J.  E.  Gore, 
M.B.I.A.,  &c.    Beprint,  pp.  2. 

The  Author. 

Ephemeris  of  tbe  Satellites  of  Saturn  and  Neptune,  1887-88,  by  A. 

Marth,  Beprint,  pp.  21. 
Ephemeris  for  Physical  Obseryations  of  Jupiter,  1888,  by  A.  Marth. 

Beprint,  pp.  10. 
Ephemeris  for  Physical  Obseryations  of  Mars,  1888,  by  A.  Marth. 

Beprint,  pp.  7. 
Ephemeris  for  Physical  Obseryations  of  the  Moon,  April  to  end  of 

1888,  by  A.  Marth.    Beprint,  pp.  10. 

The  Author. 

Catalogue  of  Variable  Stars,  1888,  by  S.  C.  Chandler,  pp.  14. 

The  Author. 

Historical  Sketches  of  Oliyer  Eyans,  Inyentor  and  Mechanic,  by  Bey. 
G.  A .  Latimer.    Philadelphia,  U.S.A. 

Th^  Author. 
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a  Centauri,  with  a  Graphic  Projection  of  its  Orbit,  Ac.,  by  A.  B. 

BiggB,  pp.  4. 
The  Comets  of  February,  1888,  and  January,  1887,  by  A.  B.  Bigga, 

pp.2. 

The  Author, 

Teaching  of  Geography  in  the  Schools,  by  J.  P.  Thomson,  MJ^.,  Ac., 
pp.  15. 

The  Author. 

Notes  on  a  Model  showing  one  Form  of  Serpentine  Progression,  with 

diagram,  by  L.  Hargraye.    Eeprint,  pp.  2. 
Autographic     instruments    used    in    the    Development    of    Flying 

Macnines,  with  diagrams,  by  L.  Hargraye.    Beprint,  pp.  4. 

The  Author. 

Light  Phenomena  of  the  Atmosphere,  by  A.  M.  Cameron,  pp.  18. 

Ths  Author. 

Astronomical  Bevelations. 

Anonymous. 
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For  isse. 


I  HAVE  mucli  pleasure  in  presenting  to  my  readers 
a  report  of  the  work  at  my  Observatory  during  the 
year  1889.  This  will  be  done  under  various  heads^  as 
lollow : — 

Buildings  and  Instruments. 

No  addition  has  been  made  either  to  the  buildings 
or  to  the  instruments  since  the  report  for  1888.  A  com- 
plete description  of  both  will  be  found  in  the  "  History 
and  Description  of  Mr.  Tebbutt*s  Observatory,  Windsor, 
New  South  Wales."  A  general  notion  of  the  buildings 
can  be  formed  from  the  frontispiece  of  the  publication 
just  referred  to.  It  will  be  sufficient  to  state  that  the 
principal  instruments  are  a  8-inch  transit  instrument, 
by  Cooke  and  Sons  of  York;  a  sidereal  and  a  mean- 
time chronometer,  by  Parkinson  and  Erodsham  and  by 
Poole,  respectively;  an  8-inch  equatorial  refractor,  by 
Grubb  of  Dublin ;  a  4}-inch  equatorial  refractor,  by 
Cooke  and  Sons;  and  a  3^-inch  refractor,  by  Jones. 
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Geographical  Position  of  the   Observatory. 

No  further  investigation  has  been  made  either  of 
the  longitude  or  of  the  latitude.  These  co-ordinates 
are  therefore  adopted  as  ^  =  lOh.  3m.  20.51s.  E.  of 
Greenwich,  and  «  =  —  33'  36'  30 ".8.  (See  pages  6  and  7 
of  the  Report  for  1888.) 

Meridian  Work. 

This  has  been  done  throughout  with  the  3-inch 
transit  instrument,  in  connection  with  sidereal  chrono- 
meter (Parkinson  and  Frodsham)  No.  1042.  The  transit 
system  consists  of  five  wires,  designated  A,  B,  C,  D,  and 
E,  in  the  order  of  transit  above  the  pole  when  the  clamp  is 
east.  The  equatorial  distances  in  sidereal  time  of  the  four 
outer  wires  from  the  middle  wire,  determined  from  all  the 
transits  of  circumpolar  stars  in  1887,  were : — A  +  19.492s. 
B  +  9.782s.  D  -  10.001s.  E  -  19.656s.  These  values  were 
employed  throughout  the  year  1888.  A  new  determina- 
tion was  made  from  all  the  transits  of  circumpolar 
stars  in  1888,  with  the  follbwing  results : — A  +  19.518s. 
B  + 9.804s.  D- 10.003s.  E- 19.627s.  These  values  were 
employed  from  the  beginning  of  1889  till  May  18,  when 
an  accident  happened  to  the  system,  and  a  new  set  of 
wires  was  substituted  by  Mr.  Wiesener,  of  Sydney. 
Observations  with  this  new  system  commenced  on 
May  21,  and  on  May  29  provisional  values  for  the 
equatorial  distances  were  obtained  from  the  transits  of 
twenty-nine  circumpolar  stars,  as  follows : — A  +  20.084s. 
B  +  10.479s.  D  -  9.470s.  E  -  19.070s.-,  the  reduction  for  an 
equatorial  star  to  the  middle  wire  when  all  the  wires 
were  observed  being  +  0.405s.  These  values  were 
employed  in  the  reductions  from  May  21  to  the  close  of 
1889.  A  subsequent  determination  from  ninety-seven 
transits  of  circumpolar  stars,  between  May  2L  and 
December  31,  1889,  gave  the  following  results: — 
A  +  20.057s.  B  +  10.465s.  D  -  9.458s.  E  -  19.055s.  These 
will  be  employed  during  the  year  1890.  The  reductions 
during  1889  for  complete  observations  of  stars  out  of  the 
equator  have  been  taken  from  a  MS.  table  having  for 
its   argument   the  star's  declination.     For  incomplete 
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transits  the  reduction  for  an  equatorial  star  has  also 
been  taken  from  a  MS.  table  giving  the  algebraic  means 
of  the  observed  wires,  and  for  other  stars  this  quantity 
has  been  multiplied  by  the  secant  of  the  star's  declina- 
tion. The  observations  have  all  been  made  by  the  eye 
and  ear  method.  The  level  and  azimuth  errors  of  the 
transit  instrument  have  been  as  steady  as  could  be 
expected  considering  the  smallness  of  the  instrument 
and  the  foundation  of  its  pier,  which  consists  of  strata 
of  clay  and  loam.  The  level  employed  is  a  striding  one 
of  about  1130  feet  radius,  each  division  being  equal  to 
0.8' .  The  inclination  was  determined  once  at  least  on 
each  evening  of  observation  by  four  readings  of  each 
extremity  of  the  bubble,  the  level  being  twice  reversed 
during  the  operation.  On  some  occasions,  and  always 
when  the  transit  instrument  was  reversed,  two  or  more 
sets  of  readings  were  taken.  When  the  western  pivot  was 
the  higher  the  level  error  was  regarded  as  positive.  The 
coUimation  error  was  determined  at  intervals  of  a  few 
days  by  comparing  the  middle  wire  in  both  positions  of 
the  axis  of  rotation  with  the  corresponding  wire  of  a 
two-inch  transit  instrument  on  a  pier  a  little  north  of 
the  transit-room.  These  comparisons  were  always  made 
near  the  horizontal  wires.  As  there  is  no  micrometer 
in  connection  with  the  transit  system  the  distance  of  the 
middle  wire  from  that  of  the  collimator  was  estimated 
for  each  position  of  the  axis  of  rotation  in  terms  of  the 
diameter  of  one  of  the  middle  wires.  The  middle  wire 
of  the  8-inch  instrument  was  employed  as  the  standard 
from  the  beginning  of  the  year  till  the  accident  hap- 
pened to  the  wires,  and  subsequently  the  middle  wire  of 
the  collimator  was  adopted.  Half  the  total  displacement 
reduced  to  seconds  of  arc  from  the  known  diameter  of 
the  standard  wire  was  regarded  as  the  coUimation  error. 
When  the  axis  of  coUimation  lies  between  wires  C  and  D 
the  error  of  colUmation  of  wire  C  is  always  regarded  as 
positive.  With  four  exceptions,  this  has  been  the  case 
throughout  the  year  1889,  and  the  corrections  for  the 
upper  transit  have  therefore  been  +  or  -,  according  as 
the  clamp  was  east  or  west.  On  every  occasion  when 
the  instrument  was  reversed  star  transits  were  observed 
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in  both  positions  of  the  rotation  axis,  and,  by  allowing  for 
chronometer  rate,  it  has  been  found  that  the  estimations 
for  collimation  error  were  quite  as  reliable  as  the  results 
which  might  be  obtained  by  the  application  of  the 
micrometer  to  so  small  an  instrument.  The  collimation 
errors  for  dates  between  those  on  which  the  reversals 
were  made  are  simply  interpolated  or  assumed.  The 
azimuth  error  has  been  determined  either  from  opposite 
culn:iinations  of  P  Hydri  and  P  Chamseleontis,  from  con- 
tacts and  bi-sections  of  <^  Octantis  at  the  middle  wire  and 
an  approximate  chronometer  correction,  or  from  transits 
of  a  star  in  high  south  declination  found  in  the  lists  of 
the  Greenwich  Nautical  Almanac)  or  the  American 
Ephemeris^  and  one  near  the  equator.  In  the  deter- 
minations  of  azimuth  the  help  afforded  by  the  star  list  of 
the  latter  publication  has  been  invaluable.  When  the 
western  pivot  is  too  far  north  the  azimuth  error  is 
regarded  as  positive;  but  it  may  be  remarked  that 
during  the  latter  portion  of  1887  and  throughout  1888 
and  1889  it  was  invariably  too  far  south.  The  values  of 
the  azimuth  for  intermediate  dates,  when  no  azimuth 
stars  could  be  observed,  have  been  interpolated  or 
assumed,  and  on  these  occasions  stars  as  near  the  zenith 
as  possible  were  observed  for  time.  Very  carefully  con- 
structed MS.  tables  have  been  employed  for  the  reduc- 
tions for  level,  collimation,  and  azimuth.  For  all  stars 
north  of  the  zenith  a  table  has  been  used  whose 
arguments  are  each  degree  of  declination  from  -  33""  to 
+  Se'',  and  the  values  of  the  level,  collimation,  and  azimuth 
errors  for  every  second  of  arc  from  1  to  15.  The  stars 
for  time  determinations,  irrespective  of  the  azimuth  stars, 
have  been  taken  from  those  with  a  declination  less  than 
40''  in  the  Clock  Star  Lists  of  the  Greenwich  No/utical 
Almanac  and  the  American  ^hemeris.  The  apparent 
right  ascensions  of  both  clock  and  azimuth  stars  have 
been  corrected  for  daily  aberration,  but  no  systematic 
corrections  for  equinox  have  been  applied.  Where  the 
stars  have  been  found  in  both  publications  the  right 
ascensions  of  the  former  have  been  adopted.  It  may 
here  be  added  that  all  time  observations  out  of  the 
meridian     in    connection    with     lunar     occultations, 
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phenomena  of  Jupiter's  satellitesi  comets,  etc.,  have 
been  made  with  tne  sidereal  chronometer  (Parkinson 
and  Erodsham),  whose  corrected  indications  are  con- 
verted into  local  mean  time  by  employing  the  sidereal 
time  at  Greenwich  mean  noon  of  the  Nautical  Almanac^ 
corrected  by  the  quantity -Im.  39.12s.  These  conver- 
sions have  been  checked  by  the  use  of  the  mean  time  of 
the  preceding  transit  of  the  First  Point  of  Aries  corrected 
by  the  quantity  +  Im.  38.84s.  In  the  following  table 
will  be  found  a  statement  of  the  errors  of  the  transit 
instrument  and  the  errors  and  rates  of  the  sidereal 
chronometer  for  the  year  1889.  The  instrumental  errors 
in  square  brackets  are  simply  interpolated  or  assumed. 
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Extra- Meridian  Work. 

Although  there  has  been  a  very  large  proportion  of 
cloudy  nights  during  the  year,  a  considerable  amount  of 
work  has  been  done  in  this  department.  The  following 
is  a  resv/mS :  — 

OCCULTATIONS   OF  StARS  BY  THE  MoON. — ^Thc  OCCulta- 

tions  of  thirty-two  stars  were  observed  chiefly  with  the 
8-inch  equatorial,  comprising  thirty-two^  disappearances 
at  the  dark  and  two  reappearances  at  the  bright  limb. 
Twenty-six  of  the  stars  have  been  identified.  The 
results  have  been  forwarded  to  the  Jstronomische 
Nachrichten.  The  total  number  of  occultation  phases 
observed  here  during  the  period  1864-1889  is  406 — 
namely,  .393  disappearances  and  13  reappearances. 

Phenomena  of  Jupiter's  Satellites. — These  have 
been  observed  chiefly  with  the  8-inch  equatorial,  and  are 
classified  thus : — Transit-ingress,  1.2,  II.2,  III.l,  IV.l ; 
Transit-egress,  1.3,  II.l,  III.2,  IV.l.  Occultation-dis- 
appearances,  I.l,  II.l ;  Occultation-reappearances,  1.3. 
Eclipse-disappearances,  1.3,  111.2 ;  Eclipse-reappearances, 
1.1,  II.1,  III.l.  These  results  have  been  forwarded  to 
the  Hoyal  Astronomical  Society. 

Observations  of  Minor  Planets. — ^Three  minor 
planets  were  observed  with  the  filar-micrometer  of  the 
8-inch  equatorial,  as  follows : — Juno  (3),  on  February  22, 
March  3,  5,  6,  11,  15,  16, 17,  21,  April  1,  2,  comprising 
1 19  comparisons  and  9  comparison  stars ;  Hebe  ( 6),  on 
September  1,  4,  7,  89  9,  embracing  45  comparisons  and 
7  comparison  stars;  and  Flora  (8),  on  August  10,  12, 
13,  14,  19,  20,  21,  23,  embracing  81  comparisons  and 
10  comparison  stars.  All  the  observations  have  been 
completely  reduced  and  sent  to  the  Aatronomische 
Nachrickten, 

Comets. — The  following  comets  were  observed  with 
the  square  bar-micrometer,  the  4^-inch  equatorial  being 
employed  on  August  14, 16,  and  the  8-inch  instrument  on 
all  the  other  dates : — Comet  I.  (Barnard),  1889,  on  Jan. 
2, 4, 5, 6,  June  23,  26, 29,  July  1,  comprising  70  compari- 
sons and  8  comparison  stars.  Comet  IV.  (Davidson),  1889, 
on  July  23,  24,  27>  28,  29,  31,  August  14, 15,  comprising 
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62  comparisons  and  14  comparison  stars ;  and  Comet  Y. 
(Brooks,  July  6),  1889,  on  October  25,  28,  embracing  10 
comparisons  and  3  comparison  stars.  These  observations 
have  been  all  reduced  and  sent  to  the  Astronomische 
Nachrichten.  Brorsen's  periodical  comet  viras  carefully 
searched  for,  with  the  help  of  Dr.  E.  Lamp's  ephemeris, 
on  December  21,  25,  1889,  and  again  on  January  18,  20, 
22,  1890,  but  without  success.  It  may  be  remarked 
that  on  the  last  three  occasions  its  apparent  brilliancy  was 
given  by  Dr.  Lamp  as  0.86  to  1.05 ;  whereas  when  the 
comet  was  observed  with  the  4^-inch  equatorial  at 
Windsor  on  February  26,  1879,  its  theoretical  brilliancy 
was  only  0.62.  The  ephemeris  must  either  be  greatly 
in  error,  or  the  comet  has  very  much  diminished  in 
brilliancy  since  the  last  observed  return.  After' January 
22  the  moon  began  to  show  in  the  west,  so  that  it  was 
useless  to  attempt  a  further  search. 

Double  Stars. — The  well-known  binaries,  p  Eridani 
and  y  Coronae  Australis,  were  observed  on  several  occa- 
sions. The  measures  of  the  latter  star  have  been  made 
at  the  request  of  Mr.  Gore,  of  Ballisodare,  Ireland,  who 
is  engaged  in  a  re-calculation  of  the  orbit. 

Variable  Stars.— -Comparisons  have  been  made 
both  of  v  ArgAs  and  b  Carinoe  with  the  neighbouring 
stars  by  means  of  the  3^-inch  refractor,  and  of  the  latter 
star  with  the  naked  eye  also.  The  former  star  has  not 
sensibly  varied  in  its  lustre  since  the  announcement  of 
its  sudden  increase  of  magnitude  between  April,  1887, 
and  May,  1888.  A  very  satisfactory  determination  of 
the  maximum  of  the  latter  star  was  made  in  June,  1889. 
The  period  of  this  remarkable  variable  was  given  by  the 
author  as  312  days  in  M.A.S.  Monthly  Notices^  vol  xlvi., 
p.  487.  Professor  Chandler,  of  Cambridge,  Mass.,  U.S.A., 
has  since  carefully  discussed  the  recorded  observations, 
and  found  the  period  to  be  312.14  days,  a  result  which 
agrees  very  closely  with  my  own. 

Meteorological  Observations. 

The  usual  9h.  a.m.  observations  have  been  kept  up 
with  great  regularity  during  the  year.  They  comprise 
observations  of  the  barometer,  maximum  and  minimum 
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temperature  of  the  air  and  evaporation,  maximum  solar 
radiation,  and  minimum  radiation  on  the  grass,  rainfall 
and  evaporation,  direction  of  the  wind,  and  cloud  extent, 
as  in  former  years.  The  results  for  1886, 1887,  1888, 
and  1889  will  shortly  be  published.  Since  1862  the 
rainfall  results  have  been  forwarded  annually  to  the 
Gk)vernment  Astronomer  for  incorporation  with  similar 
results  from  the  Government  Meteorological  Stations. 
Last  year  a  self -registering  tide-gauge  was  established 
on  the  South  Creek  in  the  meridian  of  the  Observatory, 
and  the  times  and  heights  of  upwards  of  six  hundred 
tides  were  duly  recorded. 

PubUoations. 

The  following  is  a  list  of  the  papers  published  by 
the  author  in  journals  and  transactions  of  scientific 
societies  since  the  report  for  1888  :  — 

Observations  or  the  Phenomena  of  Jupiter*s 
Satellites  at  Windsor,  N.  S.  Wales  in  the  Year 
1888. — B.A.8.  Monthly  Notices^  vol.  xlix.,  p.  329.  (See 
Eeport  for  1888,  p.  19.) 

Lunar  Occultations  of  Stars  Observed  at 
Windsor,  N.  S.  Wales  in  1888. — Aat.  NachHchtetiy 
Band  cxxi..  No.  2887,  p.  103.  (See  Report  for  1888, 
p.  19.) 

Mean  Places  of  Stars  Compared  with  Comet 
1886,  II.  (Barnard). — Ast.  Nach.,  Band  cxxi..  No.  2889, 
p.  139.  This  paper  contains  the  places  for  1889*0  of 
three  stars  determined  and  kindly  communicated  by  the 
Government  Astronomer  for  Victoria.  They  were  deter- 
mined at  the  request  of  Pf  arrer  A.  Thraen,  of  Dingelstadt, 
who  is  engaged  in  a  definitive  investigation  of  the  orbit 
of  the  comet. 

Observations  of  Comet  1889,  I.  (Barnard,  1888, 
Sept.  2),  at  Windsor,  N.  S.  Wales,  with  the  8-inch 
Equatorial  and  Square  Bar  -  Micrometer. — Ast. 
Nach.,  Band  cxxi..  No.  2894,  p.  221.  (See  Reports  for 
1888  and  1889,  pp.  21  and  17  respectively. 

On  the  High  Tides  of  June  15-17, 1889. — Journal 
and  Proceedings  of  the  Royal  Society  of  N.S.  Wales ^ 
vol.  xxiii.,  p  51. 
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Observations  of  Comet  1889  (Davidson),  with 
THE  8-INCH  Equatorial  op  the  Windsor  Observatory 
AND  Square  Bar-Micrometer. — A%t.  Nach^  Band  cxxii., 
No.  2924,  p.  349.  These  comprise  observations  made  on 
the  first  two  days  only,  namely,  1889 — July  23,  24. 

Further  Observations  of  Comet  1889,  I.,  at 
Windsor,  N.S.  Wales. — Ast.  Nach.^  Band  cxxiii..  No. 
2934,  p.  89,     (See  page  17  of  this  Report.) 

Results  of  Double-Star  Measures  at  Windsor, 
N.S.  Wales,  in  1886, 1887,  and  1888.— i2.^.5'.  Monthly 
Notices^  vol.  L.,  p.  23.  These  comprise  measures  both  in 
position-angle  and  distance  of  forty-six  southern  stars. 
aCentauri  was  observed  with  the  4|-inch  equatorial 
on  two  occasions.  All  the  other  observations  were  made 
with  the  8-inch  instrument.  Among  the  data  given  are 
the  hour  angles  between  which  the  measures  were 
taken. 

The  Library. 

In  a  list  at  the  close  of  this  report  will  be  found  an 
acknowledgment  of  all  presents  received  during  the  year 
1889.  For  these  expressions  of  sympathy  with  his 
work  the  author  desires  again  to  offer  his  warmest 
thanks. 

Personal  Establishment. 

From  the  foundation  of  the  Observatory  to  the 
present  time  the  astronomical  observations  have  been 
made  solely  by  the  author  himself.  The  same  may  be 
said  of  nearly  the  whole  of  the  meteorological  observa- 
tions. He  has  also  to  execute  the  greater  and  more 
difficult  part  of  the  reductions.  The  occasional  services 
of  an  ordinary  computer  are  required,  but  it  has  usually 
been  found  extremely  difficult  to  get  such  assistance  on 
the  spot.  During  the  Christmas  vacation  considerable 
help  was  afforded  by  Miss  M.  Arnold,  of  the  Public 
School  Department,  Sydney,  whose  intelligence,  quick- 
ness and  accuracy  have  been  thoroughly  tested.  Check 
calculations  have  always  been  applied  when  required. 

Proposed  Work  for  the  Year  1890. 

In  consequence  of  his  close  application  to  work 
during  the  past  few  years  the  author  finds  it  necessary 
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to  secure  partial  rest.  It  is  proposed,  therefore,  to 
observe  only  occultations  of  stars  by  the  moon  and  the 
positions  of  southern  comets,  and  to  continue  the  meteor- 
ological work  as  usual. 

Observations  Utilised  since  the  last  Beport. 

The  observations  of  comet  1884,  II.  (Barnard),  made 
at  Windsor  in  that  year,  and  those  published  by  eighteen 
other  observatories,  have  been  fully  made  use  of  by 
Herr  A.  Berberich,  of  the  Recheninstitut,  Berlin,  in  his 
elaborate  paper,  *^  Bahnbestimmung  des  periodischen 
Gometen,  1884,  II.  (Barnard),"  in  Ast.  Nachrichten, 
Band  cxxiii.,  Nos.  2938,  2939,  p.  145.  The  Windsor 
observations  were  made  with  the  4^-inch  equatorial,  and 
have  turned  out  well.  The  comet  proves  to  have  a 
period  of  only  1972  days. 
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PRESENTS  EECEIVED  FOR  THE   LIBRARY   DURING 

THE  TEAR  1889. 


[KoTB. — The  Names  of  the  Donors  are  printed  in  Italics.] 


The  Source  of  the  Underground  Water  in  the  Western  Districts,  by 

H.  0.  Russell,  F.R.S.,  &c.,  pp.  7. 
Results  of  Rain,  River  and  Evaporation  Observations  in  N.  S.  Wales 

during  1888,  by  H.  G.  Russell,  E.R.S.,  &c.,  pp.  144,  with  maps. 

Two  copies. 
The  Thunderstorm  of  October  26,  1888,  by  H.  0.  Russell,  P.R.8.,  Ac., 
»p.  2. 


The  Storm  of  September  21, 1888,  by  H.  C.  Russell,  F.R.S.,  <&c.,  pp.  8. 

On  a  New  Self-Recording  Thermometer,  by  H.  C.  Russell,  F.R.S..  &c., 
with  diagram,  op.  8. 

Results  of  Meteorological  Observations  in  N.  S.  Wales,  1887,  by  H.  C. 
Russell,  F.R.S.,  <&c.,  pp.  285,  with  diagrams. 

Proposed  Method  of  Recording  Variations  in  the  Direction  of  the 
Vertical,  by  H.  C.  Russell,  F.R.S.,  &c.,  pp.  8. 

Astronomical  and  Meteorological  Workers  in  N.  S.  Wales,  1778-1860, 
bv  H.  C.  Russell,  F.R.S.,  Ac.,  pp.  49. 

President's  Address  at  the  First  Meeting  of  the  Australasian  Associa- 
tion for  the  Advancement  of  Science,  by  H.  G.  Russell,  F.R.S.,  <&c., 
pp.  21. 

The  Government  Astronomer  for  N,  8.  Wales. 

Monthly  Records  of  Results  of  Observations  in  Meteorology,  Terrestrial 
Magnetism,  <&c ,  at  the  Melbourne  Observatory,  with  Abstracts 
from  Various  Localties  in  Victoria.  Monthly  parts  from  August, 
1888,  to  September,  1889. 

Results  of  Astronomical  Observations  at  the  Melbourne  Observatory 
in  1881,  1882,  1883  and  1884,  by  R.  L.  J.  EUery,  F.R.S.,  &c., 
pp.  131. 

The  Government  Astronomer  for  Victoria. 

Rainfall  Returns  for  South  Australia,  in  monthly  parts,  April,  1888, 
to  September,  1889. 

The  Government  Astronomer  for  South  Australia. 

Weather  Reports  for  Hobart,  Tasmania.  Monthly  sheets,  from  Novem- 
ber, 1888,  to  November,  1889,  February  missing. 

Rainfall  Map,  1883,  for  Tasmania. 

Meteorological  Observations  at  Hobart  and  other  Places  in  Tasmania 
in  1888. 

The  Government  Meteorological  Observer  for  Tasmania. 
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Proceedings  and  Transactions  of  the  Queensland  Branch  of  the  Eoyal 
Geographical  Society  of  Australasia.  1887-88— Vol.  III.,  Pai-t 
II.,  pp.  123 ;  1889— Vol.  IV.,  pp.  85 :  1889-90— Vol.  V.,  Part  I., 
pp.  42,  with  maps. 

Queeniland  Branch  of  the  Royal  Geog,  Society  of  AuitraUuia. 

Ohseryations  of  Copiet  of  July  and  August,  1889,  at  Launceston, 

Tasmania,  by  A.  B.  Biggs,  p.  1. 
Becent  Measures  of  a  Centauri,  by  A.  B.  Biggs,  p.  1. 
A  New  Dark-Field  Micrometer  for  Double  Star  Measurement,  with 

diagrams,  by  A.  B.  Biggs,  pp.  4. 
On  Some  Tide  Obser nations  at  Hobart  during  February  and  March, 

1889,  by  A.  Mault,  pp.  4. 

The  Royal  Society  of  Tasmania 

The  Surveyor.     Monthly  parts,  February  to  December,  1889. 

The  Survey  Cflub,  Sydney. 

Meteorological  Observations  at  Stations  of  the  Second  Order  for  1884, 
pp.  232 ;  and  1885,  pp.  232. 

Hourly  Eeadings,  1885,  Part  IV.,  October — December ;  and  1886, 
four  parts. 

Eeport  01  the  Meteorological  Council  of  the  Boyal  Society  for  the 
Year  ending  March  31,  1888,  pp.  151. 

Beport  of  the  Fourth  Meeting  of  the  International  Meteorological 
Committee,  Zurich,  September,  1888. 

Quarterly  "Weather  Eeport,  Part  IV.,  October — December,  1879. 

Weekly  Weather  Keports,  May  14,  1888,  to  September  2,  1889,  com- 
plete, with  Summaries. 

The  Meteorological  Office ,  London. 

Beport  of  the  Kew  Observatory  for  the  year  ending  October  31, 1888. 

The  Kew  Observatory. 
Besults  of  Astronomical  and  Meteorological  Observations  at  Kadcliffe 
Observatory  for  1885,  pp.  129. 

The  Badclife  Trustees. 

Besults  of  Meteorological  and  Magnetic  Observations  at  Stonyhurst 
College  Observatory,  by  Bev.  S.  J.  Perry,  S.  J.,  F.B.S.,  &c.  1887. 
pp.  92 ;  1888,  pp.  97. 

Rev.  8.  J.  Perry,  S.J,  F.R  S.,  Sfc 

Beport  of  the  Bouedon  Observatory,  Lyme  Begis,  for  1888.     Sheet. 
Meteorological  Observations  at  Bousdon  Observatory,  Devon,  for  1888, 
pp.  19. 

G.  E.  Reek,  M.A ,  Sfc. 

Beport  of  the  U.  S.  Naval  Observatory,  Washington,  for  the  year 
ending  June  30,  1888. 

The  U.S.N,  Observatory y  Washington. 

The  American  Ephemeris  and  Nautical  Almanac  for  1889,  pp.  526 ; 

1890,  pp.  530 ;  and  1891,  pp.  524. 
Astronomiciu   Papers  for  the  Use  of  the  American  Ephemeris,  by 

S.  Newcomb,  Ph.  D.,  Ac.,  Vol.  I.,  pp.  487. 

Office  of  the  American  Ephemeris,  Washington. 
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The  Williams  College  Gatalogae  of  North  Polar  Stan,  E.As.   for 
1886-0,  by  T.  H.  SafEord,  Ph.  D.,  pp.  57. 

Williami  College  Observatory^  U.S.A, 

Eeport  of  Yale  University  Observatory  for  1888-89. 

The  Ohiervatory,  Yale  University^  U.S.A. 

Annals  of    Harvard   College  Observatory,  Vol.  XVIII.,  No.  VI. 
Detection  of  New  Nebulsa  by  Photography,  pp.  5. 

Harvard  College  Observatory ^  U.S.A. 

Monthly  Weather  Eeview,  Meteorological  Service  of  the  Dominion  of 

Canada,  September,  1888,  to  August,  1889 
Toronto  General  Meteorological  Eegistor  for  1888. 

The  Meteorological  Office^  Toronto. 

Anuario  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  1889. 
pp.  377. 

The  Observatory^  Tacubaya. 

Annales  de  TObservatoire  Imperial  de  Sio  de  Janeiro,  Tome  III. 
Eevista  do  Imperial  Observatorio  do  Sio  de  Janeiro,  Jan.,  Fev.,  Mar  , 
Junho,  Julho,  and  Agosto,  1889. 

The  Imperial  Observatory,  Rio  de  Janeiro. 

Anuario  del  Observatorio  de  la  Plata,  1889,  pp.  541. 

The  Observatory,  La  Plata. 

La  Periode  Solaire,  les  Essaims  d'Etoiles  Filantes  et  les  Perturbations 

Magnetiques,  par  Ch.  v.  Zenger,  pp.  6. 
Mag.  und  Met.  Beobachtungen  an  der  k.  k.  Sternwarte  zu  Prag  in 

1888,  pp.  65. 

Observatoire  Astrophysique^  Prague. 

Met.  und  Mag.  Beobachtungen  zu  Pola,  November,  188S,  to  September, 
1889 — Juli  missing. 

Hydrographischen  Amte  zu  Pola. 

Dorpat  Meteorologischen  Beobachtungen,  Mai,  1888,  to  Dec.,  1888. 
Bericht  iiber  die  Ergebilisse  der  Beobachtungen  au  den  Eegeostationen 
fiir  1887,  pp.  14. 

The  Meteorological  Observatory^  Dorpat. 

Annales  de  TObservatoire  de  Tachent.     Tome  II.,  in  Eassian  text. 

The  Observatory^  Tachent. 

Beobachtungen  au  der  Centralanstalt  fiir  Meteorologie,  <&c.,  Hohe 
Warte,  bei  Wien,  Juli,  1888— Jan.,  1889. 

Hohe   Warte,  bei  Wien. 

Observations  des  Etoiles  de  la  Zone  outre  75°  et  80°  N.  a  TObservatoire 
de  rUniversite  Imperiale  de  Kasan.     Tome  II.,  pp.  135. 

The  Imperial  Observatory,  Kasan. 

Osservazioni  sulla  Stella  Doppie,  1875—1885  da  Or.  V.  Schiaparelli, 
pp.  229,  with  diagrams. 

The  Observatory,  Brera,  Milan. 

Publicationcm  der  v' Kuffner'schen  Sternwarte  in  Wien  (Ottakring) 
Band  I.,  pp.  216,  with  plates. 

v'  K'^ffher'schen  Sternwarte,  Wien. 
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Annales  de  rObservatoire  Astronomique  de  Tokyo,  Tome  J.,  pp.  72. 

The  Observatory,  Tokyo,  Japan. 

TJntersucliungeii  iiber  das  CometensjBtem — 1843,  I. ;  1880,  I. ;  und 
1882,  n.,  Theil  I.  Der  GroBse  September  Comet,  1882,  II.,  von 
Dr.  Heinrich  Kreutz,  pp.  111. 

Das  JSquinoctium  fiir  1860.0,  von  Dr.  E.  Lamp,  pp.  65. 

ZuBammenstellung  der  Cometen-ErBcheinungen  defe  Jahres,  1888, 
pp.  9.    Von  Dr.  H.  Ejeutz. 

Dr.  H.  Kreutz,  Kiel. 

Die  Babn  des  periodiscben  Cometen  Winnecke  in  den  Jabren,  1858 — 
1886,  von  Dr.  E.  F.  von  Haerdtl,  Theilen  I.  und  II.,  pp.  96  and  38. 

The  Author » 

Sur  le  Ligament  Lnmineox  dee  Passages  et  Occoltations  des  Satellites 
de  Jupiter,  Moyen  de  Teviter,  par  M.  Cb.  Andre,  pp.  5. 

The  Author. 

Sur  rOrigine  des  Etoiles  Filantes,  par  Tb.  Bredicbin,  A.R.A.S.,  pp.  60, 
with  diagram. 

The  Author. 

A  Table  of  tbe  Positions  of  Observatories,  witb  Constants  Useful  in 
Correcting  Extra-Meridian  Observations  for  Parallax,  by  Lieut.- 
G-eneral  Tennant,  F.B.S.,  pp.  12. 

On  tbe  Determination  of  Normfu  Places,  by  Lieut.- General  Tennant, 
F.E.S.,  pp.  4. 

On  tbe  Orbit  of  Comet  I.  (Sawertbal),  1888,  by  Lieut-Q^neral  Ten- 
nant, F.E.S.,  pp.  3. 

The  Author. 

Epbemerides  of  tbe  Satellites  of  Saturn,  1888-89,  by  A.  Martb,  pp.  13. 
Epbemeris  of  tbe  Satellite  of  Neptune,  1888-89,  by  A.  Martb,  pp.  2. 
Epbemeris  for  Physical  Observations  of  tbe  Moon,  1889,  January  1 — 


April  1,  bv  A.  Martb,  pp.  3. 

\i  tbe  Satellites  of  oaium,  i»oe)-o;^,  oy  a.  Mann,  pp.  ^, 
Epbemeris  for  Physical  Observations  of  the  Moon,  1889,  April  1 — 


Epbemerides  oi  the  Satellites  of  Saturn,  1888-89,  by  A.  Martb,  pp.  9. 


June  30,  by  A.  Martb,  pp.  3. 
Epbemeris  of  the  Satellites  of  Uranus,  1889,  by  A.  Martb,  pp.  4. 
Epbemeris  for  Physical  Observations  of  the  Moon,  1889,  July  — 1890, 

Jan.  1,  by  A.  Martb,  pp.  6. 
Epbemeris  for  Physical  Observations  of  Jupiter,  1889,  by  A.  Martb, 

pp.  10. 
On  the  Close  Conjunction  of  Mars  and  Saturn  near  Eegulus,  Sept.  19, 

1889,  by  A.  Martb,  pp.  4. 
On  the  EcHpse  of  lapetus  oy  Saturn  and  its  King  System  on  Nov.  1-2, 

1889,  by  A.  Martb,  t>p.  3 
Epbemerides  of  the  Satellites  of  Saturn,  1889-90,  by  A.  Martb,  pp.  10. 
Epbemeris  of  the  Satellite  of  Neptune,  1889-90,  by  A.  Martb,  pp.  3. 

The  Author. 

The  Eclipses  of  Jupiter's  Satellites,  by  A.  M.  W.  Downing,  M.A., 
pp.  9. 

The  Author. 
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On  the  Spectrum  Visible  and  Photographic  of  the  Great  Nebula  in 
Orion,  by  W.  Huggins,  LL.D.,  F.B.S.,  Ac.,  and  Mrs.  Huggins, 
pp.  22,  with  diagrams. 

On  tne  Wave  Length  of  the  Principal  Line  in  the  Spectrum  of  the 
Aurora, ^7  W.  Huggins,  LL.D.,  F.R.S.,  Ac,  pp.  7. 

The  Authort, 

Observations  of  the  Variable  Star  S  (10)  SagitlsB,  by  J.  E.  Gore,  p.  1. 

On  the  Proper  Motion  of  85  Pegasi,  by  J.  E.  Gore,  p.  1. 

On  the  Variable  Star  ft  Cephei,  by  J.  E.  Gore,  F.E.A.8.,  pp.  7. 

The  Author. 

The  Great  Storm  off  the  Atlantic  Coast  of  the  United  States,  March 
11-14,  1888,  by  E.  Hayden,  pp.  65,  with  coloured  plates. 

Lieut.  G.  L.  Dyer,  U.S.N^ 

Egeson*8  Weather  System  of  Sunspot  Causality,  by  C.  Egeson,  pp.  63, 

with  diagrams. 
Meteorological  Papers  in  the  "  Pastoralist "  for  May  10,  17,  24,  31, 

June  7  and  14,  1889,  by  C.  Egeson. 
Climatological  Charts  for  Australia  for  July  and  August,  1889,  by 

C.  Egeson. 
Daily  Areas  of  Bainfall  in  New  South  Wales  for  January,  February, 

March,  September  and  October,  1889,  by  C.  Egeson. 

The  Author. 
Magnetic  Disturbances,  by  Eev.  G.  T.  Carruthers,  pp.  7. 

The  Author. 

Light  Science  for  Leisure  Hours,  by  E.  A.  Proctor,  B.A.,  Lond.,  1883, 

pp.  309. 
The  Orbs  Around  Us,  by  fi.  A.  Proctor,  B.A.,  Lond.,  1875,  pp.  337. 
A  New  Star  Atlas,  for  the  Library,  the  School  and  the  Observatory, 

by  R.  A.  Proctor,  B.A.,  Lond.,  1877. 
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REPORT 


OF  THF 


WINDSOR   OBSERVATORY 


For    18©0. 


The  following  is  a  report  of  the  work  done  at  my 
Observatory  during  the  year  1890: — 

Buildings  and  Instruments. 

No  addition  has  been  made  either  to  the  buildings 
or  to  the   instruments   during  the  year.      A  complete 
I  description  of  both  will  be  found  in  the  ^^  History  and 

Description  of  Mr.  Tebbutt's  Observatory,  Windsor,  New 
South  Wales."  A  general  notion  of  the  buildings  can 
be  formed  from  the  frontispiece  to  the  publication  just 
referred  to.  The  principal  instruments  are  a  3-inch 
transit  instrument,  by  Cooke  and  Sons  of  York;  a 
sidereal  and  meantime  chronometer,  by  Parkinson  and 
Erodsham  and  by  Poole  respectively ;  an  8-inch  equatorial 
refractor,  by  Grubb  of  Dublin;  a  4^-inch  equatorial 
refractor,  by  Cooke  and  Sons ;  and  a  3^-inch  refractor, 
by  Jones. 


[6] 
Position  of  the  Observatory. 

The  co-ordinates  of  the  Observatory  are  as  follow : — 
Longitude  from  Greenwich  =  lOh,  3m.  20.61s.  E. ; 
astronomical  latitude  =  —  33*"  36'  30.8  .  (See  pages  6 
and  7  of  the  Report  for  1888.) 

Meridian  Work. 

This  has  been  done  throughout  with  the  3-inch 
transit  instrument,  in  connection  with  sidereal  chrono- 
meter Parkinson  and  Frodsham  No.  1042.  The  transit 
system  consists  of  five  wires,  designated  A,  B,  C,  D,  and 
E,  in  the  order  of  transit  above  the  pole  when  the  clamp 
is  east.  The  equatorial  distances  in  sidereal  time  of  the 
four  outer  wires  from  the  middle  wire,  as  determined 
from  transits  of  ninety-seven  circumpolar  stars  between 
May  20,  1889,  and  January  1, 1890,  are :— A  -j-  20.057s. 
B  +  10.465s.  D  —  9.458s.  E  —  19.055s.  These  give  a 
reduction  of  --  0.402s.  to  the  middle  wire,  and  were 
employed  throughout  the  year  1890.  A  subsequent  deter- 
mination from  all  the  transits  of  circumpolar  stars  in 
1890  gives  the  following  equatorial  values: — A -i- 20.040s. 
B  --  10.466s.  D  —  9.468s.  E  —  19.019s.,  with  a  reduction 
of  ~  0.404s.  to  the  middle  wire.  These  values  will  be 
employed  during  the  year  1891.  The  reductions  during 
1890  for  complete  observations  of  stars  out  of  the  equator 
have  been  taken  from  a  MS.  table  having  for  its  argu- 
ment the  star's  declination.  Eor  incomplete  transits  the 
reduction  for  an  equatorial  star  has  also  been  taken  from 
a  MS.  table  giving  the  algebraic  means  of  the  observed 
wires,  and  for  other  stars  this  quantity  has  been  multi- 
plied by  the  secant  of  the  star's  declination.  The 
observations  have  all  been  made  by  the  eye  and  ear 
method.  The  level  coUimation  and  azimuth  errors  have 
been  as  steady  as  in  former  years.  The  level  employed 
is  a  striding  one  of  about  1130  feet  radius,  each  division 
being  equal  to  0.8  .  The  inclination  was  determined 
once  at  least  on  each  evening  of  observation  by  four 
readings  of  each  extremity  of  the  bubble,  the  level  being 
twice  reversed  during  the  operation.    On  some  occasions, 


» 
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and  always  when  the  transit  instrument  was  reversed, 
two  or  more  sets  of  readings  were  taken.  The  western 
pivot  has  heen  the  higher  throughout  the  year,  and  the 
error  has  therefore  been  regarded  as  positive.  The  instru- 
ment has  been  lifted  and  reversed  about  once  a  week  by 
means  of  an  apparatus  for  that  purpose,  and  the  coUima- 
tion  error  determined  by  comparing  the  middle  wire  in 
both  positions  of  the  axis  of  rotation  with  the  correspond- 
ing wire  of  a  2-inch  transit  instrument  on  a  pier  in  a 
small  house  a  little  north  of  the  transit  room.  These 
comparisons  were  always  made  near  the  horizontal  wires, 
the  transit  system  of  the  collimator  being  illuminated  by 
a  small  lamp  on  a  shelf  near  its  eyepiece.  As  there 
is  no  micrometer  in  connection  with  the  3-inch  transit 
instrument,  the  distance  of  the  middle  wire  from  that  of 
the  collimator  was  estimated  for  each  position  of  the 
axis  of  rotation  in  terms  of  the  diameter  of  the  middle 
wire  of  the  collimator.  Half  the  total  displacement 
reduced  to  seconds  of  arc  from  the  known  diameter  of 
the  collimator  wire  was  regarded  as  the  coUimation  error. 
Throughout  the  year  the  axis  of  coUimation  lay  between 
wires  C5  and  D,  and  the  coUimation  error  has  therefore  \ 
been  regarded  as  positive.  The  corrections  for  the  upper 
transit  have  therefore  been  -j-  or  — ,  according  as  the 
clamp  was  east  or  west.  On  every  occasion  when  the 
instrument  was  reversed  star  transits  were  observed  in 
both  positions  of  the  rotation  axis,  and  by  aUowing  for 
chronometer  rate  it  has  been  found  that  the  estimations 
for  coUimation  error  were  quite  as  reliable  as  the 
results  which  might  be  obtained  by  the  application  of 
the  micrometer  to  so  small  an  instrument.  The  azimuth 
error  has  been  determined  either  from  opposite  culmi- 
nations of  P  Hydri  and  fi  Chamseleontis,  from  contacts 
and  bisections  of  <^  Octantis  at  the  middle  wire  and  an 
approximate  chronometer  correction,  from  transits  of  a 
high  and  a  low  star  north  of  the  zenith,  or  of  a  star  in  high 
south  declination  and  one  near  the  equator.  The  azimuth 
stars  have  been  taken  either  from  the  Greenwich  Nauti- 
cal Almanac  or  from  the  American  Ephemeris.  I  have 
again  to  acknowledge  the  valuable  aid  rendered  by  the 
latter  publication  in  the  department  of  circumpolar  stars. 
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During  the  year  1890  the  western  pivot  of  the  transit 
instrument  has  been  invariably  too  far  south,  and  the 
azimuth  error  has  therefore  been  considered  negatwe. 
No  adjustment  of  the  instrument  for  azimuth  has  been 
made  since  June  24,  1887.  The  following  table  will 
therefore  afford  an  idea  of  the  steadiness  of  this  adjust- 
ment since  that  date : — 


Period. 

Namber  of 
Azimuth  Deter- 
minations. 

Mean  of  all 
the  Determina- 
tions. 

Extreme  Azimuth 
Determinations. 

June  24  io  Dec.  31, 1887... 

Year  1888  ... 

JL  eftr  J.oo<7 ...         ...         ... 

Tear  1890 

41 

88 

105 

133 

—6.97 
—5.37 
—8.09 
—9.32 

u 

—10.46 
—13.05 
—14.94 
—13.96 

41 

—4.89 

—0.28 

—1.45 

8.92 

Very  carefully  constructed  MS.  tables  have  been  em- 
ployed for  the  reductions  for  level,  coUimation,  and 
azimuth.  Eor  all  stars  north  of  the  zenith  a  table  has 
been  used  whose  arguments  are  each  degree  of  declina- 
tion from  —  Sjffjko  -f-  56°,  and  the  values  of  the  level, 
coUimation,  anoazimuth  errors  for  every  second  of  arc 
from  1  to  15.  The  stars  for  time  determinations.  irres])ec- 
tive  of  the  azimuth  stars,  have  been  taken  from  those 
with  a  declination  less .  than  40°  in  the  Clock  Star  Lists 
of  the  Greenwich  Nautical  Almanac  and  the  American 
EphemeHs.  The  apparent  right  ascensions  of  both  clock 
and  azimuth  stars  have  been  corrected  for  daily  aberration, 
but  no  systematic  corrections  for  equinox  have  been 
applied.  When  the  stars  have  been  found  in  both  pub- 
lications the  right  ascensions  of  the  former  have  been 
adopted.  It  may  here  be  added  that  all  time  observations 
out  of  the  meridian  in  connection  with  lunar  occultations, 
phenomena  of  Jupiter's  satellites,  planets,  comets,  etc., 
have  been  made  with  the  sidereal  chronometer  Parkinson 
and  Erodsham,  whose  corrected  indications  have  been 
converted  into  local  mean  times  by  employing  the  sidereal 
time  at  Greenwich  mean  noon  of  the  Nautical  Almafmc, 
corrected  by  the  quantity  —  Im.  39.128.  These  conver- 
sions have  been  checked  by  the  use  of  the  mean  time  of 
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the  preceding  transit  of  the  First  Point  of  Aries  corrected 
by  the  quantity  -i-  Ina.  38.84js.  In  the  following  table 
will  be  found  a  statement  of  the  errors  of  the  transit 
instrument  and  the  errors  and  rates  of  the  sidereal 
chronometer  for  the  year  1890.  The  instrumental  errors 
in  square  brackets  are  simply  interpolated  or  assumed. 
The  figures  in  the  second  column  both  of  this  table  and 
of  the  tables  in  previous  reports  indicate  the  number  of 
clock  stars  observed  whose  declination  did  not  exceed  40®, 
and  the  letters  E  and  W  after  the  names  of  the  azimuth 
stars  in  the  seventh  column  show  the  position  of  the  clamp 
when  such  stars  were  observed  for  azimuth.  Finally,  it 
will  be  seen  that  the  rate  of  the  chronometer  during  the 
past  year  has  not  been  so  steady  as  in  previous  years. 
The  unsteadiness  is  doubtless  due  to  the  wear  of  the 
mechanism,  the  instrument  having  been  in  continuous 
use  ever  since  the  year  1864.  The  eight-day  mean  time 
chronometer — John  Poole,  No.  2962 — was  placed  in  the 
hands  f  f  Messrs.  Allerding  of  Sydney  in  December,  1890, 
in  order  to  have  its  rate  changed  for  sidereal  time.  This 
chronometer,  whose  rate  is  much  better  than  that  of 
Parkinson  and  Frodsham,  will  be  employed  in  connection 
with  the  transit  instrument  during  the  year  1891. 
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Extra-Meridian  Work. 

The  early  part  of  the  year  was  characterized  by 
cloudy  weather.  The  following  is  a  resumS  of  the  work 
done  in  this  department : — 

OCCXJLTATIONS  Of  StARS  BY  THE  MoON. — The  OCCUl- 

tations  of  twenty-four  stars  were  observed,  chiefly  with 
the  8-inch  equatorial,  comprising  twenty-four  disappear- 
ances and  three  reappearances.  Sixteen  of  the  stars 
have  been  identified.  The  results  have  been  forwarded 
to  the  Astronomische  Nachrichten.  The  total  number  of 
occultation  phases  observed  here  during  the  period  1864- 
1890  is  438 — namely,  417  disappearances  and  16  reap- 
pearances. The  disproportion  is  due  to  the  circumstance 
that  prediction-calculations  of  these  phenomena  have 
seldom  been  made. 

Phenomena  op  Jupiter's  Satellites. — These  have 
been  observed  chiefly  with  the  8-inch  equatorial,  and  are 
classified  thus: — Transit-ingress,  1.3,  II. 2,  111.1,  IV.  1 ; 
Transit-egress,  1.5,  III.1,  IV.l.  Occultation-disappear- 
ances,  1.4,  11.2,  IV.l;  Occultation-reappearance,  I.l. 
Eclipse-disappearances,  I.l,  III.l,  rV.2;  Eclipse-reap- 
pearances, I.?)  II.4,  IU.4.  These  results  have  been 
forwarded  to  the  Boyal  Astronomical  Society. 

Eclipse  op  the  Sun,  December  12,  1890. — This 
was  observed  with  the  4^-inch  equatorial.  The  first 
contact  of  the  partial  phase  was  lost  in  consequence  of 
cloud,  but  the  last  contact  was  well  observed. 

Minor  Planers. — Eour  minor  planets  were  observed 
with  the  filar-micrometer  of  the  8-inch  equatorial,  as 
follows :— Ceres  (1),  on  May  13,  16, 19,  20,  21,  22,  23, 
24,  26,  29,  comprising  76  comparisons  and  3  comparison 
stars ;  Juno  (3),  on  May  19,  20,  22,  26,  comprising  34 
comparisons  and  2  comparison  stars;  Ariadne  (43),  on 
July  21,  22,  23,  comprising  30  comparisons  and  2  com* 
parison  stars ;  and  Undina  (92),  on  September  8,  9, 10, 
comprising  38  comparisons  and  2  comparison  stars.  All 
the  observations  have  been  completely  reduced  for  re* 
fraction  and  pai^UaK  and  sent  to  the  AatranonUiche 
Nachrichten, 


^  I 


[18] 

Comets. — The  following  comets  were  observed  with 
the  square  bar-micrometer  on  the  8-inch  equatorial : — 
Comet  Denning,  on  October  4,  comprising  3  comparisons 
and  1  comparison  star ;  and  Comet  d' Arrest,  on  October 
12,  13,  14j,  16, 17,  November  1,  5,  6,  comprising  99  com- 
parisons and  8  comparison  stars.  Both  these  comets  were 
excessively  faint  and  difficult  to  observe.  The  results 
have  been  sent  to  the  Astronomiache  Nachrichten. 

Double  Stars. — ^The  following  interesting  binaries 
have  been  observed  with  the  8-inch  equatorial : — 
p  Eridani,  Lalande  4219,  y  Centauri,  ^  4634,  a  Centauri, 
Brisbane  5784,  and  y  Coronse  Australis.  All  the  measures 
of  double  stars  taken  in  1889  and  1890  have  recently 
been  forwarded  to  the  Royal  Astronomical  Society.  The 
distance  of  the  last  mentioned  binary  is  certainly  much 
greater  than  that  given  by  Mr.  Powell's  orbit  in  the 
Monthly  Notices  for  March,  1890. 

Vabiable  Stars.  —  Comparisons  have  been  con- 
tinued of  the  well  -  known  variables  'n  ArgAs  and 
B  Carinas.  The  former  star  has  not  sensibly  varied  in 
its  lustre  since  the  announcement  of  its  sudden  increase 
of  magnitude  between  April,  1887,  and  May,  1888.  I 
propose  shortly  to  publish  a  careful  revision  of  the 
Windsor  observations  from  1854  to  1890.  A  very  satis- 
factory determination  of  the  maximum  of  the  latter  star 
was  made  in  April,  1890,  and  the  results  of  the  com- 
parisons of  this  star,  extending  from  November,  1886,  to 
June,  1890,  appeared  in  the  M.A.S.  Monthly  Notices  for 
November,  1890.  The  magnitude  at  maximum  varies 
considerably.  This  variable  has  been  closely  watched  at 
this  Observatory  from  1880  to  1890,  and  ten  maxima 
have  been  determined. 

Meteorological  Observations. 

The  usual  9h.  a.m.  observations  have  been  kept  up 
with  great  regularity  during  the  year.  They  comprise 
observations  of  the  barometer,  maximum  and  minimum 
temperature  of  the  air  and  evaporation,  maximum  solar 
radiation,  and  minimum  radiation  on  the  grass,  rainfaU 
and  evaporation,  direction  of  the  wind,  and  cloud  extent, 
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as  in  former  years.  The  results  for  1886, 1887, 1888, 
1889,  and  1890  are  under  preparation  for  publication. 
Since  1862  the  rainfall  results  have  been  forwarded 
annually  to  the  Government  Astronomer  for  incorpora- 
tion with  similar  results  from  the  Ooyernment  Meteoro- 
logical Stations,  The  self -registering  tide-gauge  referred 
to  in  the  last  annual  report  as  having  been  established 
on  the  South  Greek  has  since  been  removed  in  consequence 
of  the  frequent  freshes.  The  meteorological  observations 
now  extend  over  a  period  of  twenty-eight  years. 

Publications. 

The  following  is  a  list  of  the  papers  published  by  the 
author  in  journals  and  transactions  of  scientific  societies 
since  the  report  for  1889 :  — 

Observations  op  Gombts  1889 IV.  (Davidson)  and 
1889  V.  (Brooks). — These  comprise  observations  of  the 
former  comet  (continued  from  Aat.  Nachrichten^  No. 
2924)  from  July  27  to  August  15, 1889,  and  observations 
of  the  latter  on  October  25,  28,  1889. — Aatronomische 
Nachrichtenj  Band  cxxiii.,  No.  2952,  p.  409. 

Observations  or  the  Phenomena  op  Jupiter's 
Satellites  in  the  Year  1889.  —  B.A.S.  Monthly 
Notices,  vol.  L.,  p.  835. 

Observations  op  the  Minor  Planets  Pallas, 
Juno,  Hebe,  and  Flora. — Ast.  Nach.,  Band  cxxiv., 
No.  2961,  p.  141.  These  observations  were  made  with 
the  8-inch  equatorial.  (See  Reports  for  1888  and  1889, 
pp.  20  and  17  respectively.) 

Observations  op  Lunar  Occultations  op  Stars 
IN  1889.— ^«#.  Nach.,  Band  cxxiv..  No.  2963,  p.  181. 
(See  Report  for  1889,  p.  17.) 

Astronomical  and  Meteorological  Workers  in 
N.S.  Wales. — Observatory^  vol.  XIII.,  p.  211. 

Determination  oj  Position  op  Supposed  Varia- 
ble in  R.A.,  12h.  18m.,  Declin.— 48°  43' (1876.0) .—^«<. 
Nach.j  Band  cxxv.,  No.  2979,  p.  41. 

Observations  op  the  Magnitudes  op  b  Oarin-s:, 
November,  1886,  to  June,  1890.  —  B.A.S.  Monthly 
Notices^  vol.  LI.,  p.  46. 
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The  following  communication  was  omitted  in  the 
Report  for  1889  :— 

Comet  Nomenclature.  —  Observatory,  vol.  XII., 
p.  183. 

The  Library. 

At  the  close  of  this  Report  will  be  found  an  acknow- 
ledgment of  all  presents  received  during  the  year  1890, 
for  which  the  author  tenders  his  best  thanks. 


Conclusion. 

All  the  astronomical  and  nearly  all  the  meteoro- 
logical observations  during  the  past  year  have  been  made 
by  the  proprietor  himself.  He  has  also  executed  the 
greater  and  more  difficult  part  of  the  reductions.  The 
wOTk  for  the  year  1891  will  be  similar  to  that  for  1890. 
Occultations  and  southern  comets  will  be  observed  as  far 
as  possible,  and  the  meteorological  work  continued  as 
usual. 
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PRESENTS  EECEIVBD  FOB  THE   LIBEAET  DUBING 

THE  YEAB  1890. 


[NoTB.— The  Names  of  the  Donors  are  printed  in  Italics.] 


Besultt  of  Bftin,  Biyer,  and  Eyaporation  ObBeryationB  in  N.S.  Wales 
1889,  by  H.  C.  Buisell,  F.B.S.,  &c.,  pp.  183,  with  diagrams.  Two 
copies. 

Beeults  of  Meteorological  Obseryations  in  N.  S.  Wales,  1888,  by  H.  C. 
BuBsell,  F.B.S.,  <&c.,  pp.  142,  with  diagrams. 

The  Government  Attronomer  for  If,  S.  Walei, 

Second  Melbourne  G-eneral  Catalogue  of  1211  Stars  for  1880,  by 
E.  L.  J.  Ellery,  F.B.S.,  Ac,  pp.  63. 

Monthly  Eecords  of  Besults  of  Observations  in  Meteorology,  Terrestrial 
Magnetism,  &c.,  at  the  Melbourne  Observatory,  with  Abstracts 
from  Various  Localities  in  Victoria.   Monthly  parts  from  October, 

1889,  to  July,  1890. 

The  Government  Astronomer  for  Victoria. 

Bainfall  Besults  at  South  Australian   Stations,   in  monthly  parts, 

October,  1889,  to  August,  1890. 
Bainfall  in  South  Austrafia  and  Northern  Territory  during  1887,  by 

C.  Todd,  C.M.G.,  Ac. 
Beport  on  Telegraphic  Determination  of  Australian  Longitudes. 

The  Government  Astronomer  for  S.  Australia. 

Weather  Beports  for  Hobart,  Tasmania.    Monthly  sheets,  January, 

1890.  to  October,  1890. 

Beport  of  the  Meteorological  Observer,  Tasmania,  for  1889. 

The  Government  Meteorological  Observer^  Tasmania, 

Proceedings  and  Transactions  of  the  Queensland  Branch  of  the  Boyal 
G-eographical  Society  of  Australasia,  Vol.  V.,  Part  II. 

The  Society, 

The  Surveyor  for  January  7,  February  4,  March  4,  April  1,  May  6, 
June  3,  July  1,  August  5,  September  2,  October  7,  November  4, 
December  2, 1890. 

N.S,  Wales  Association  of  Surveyors, 

Beport  of  the  Meteorological  Council  of  the  Boyal  Society  for  the 

Year  ended  March  31, 1889. 
Meteorological  Observations  at  the  Foreign  and  Colonial  Stations 

of  the  Boyal  Engineers  and  the  Army  Medical  Department, 

1852-86,  pp.  261. 
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QuarterlyWeathep  Beport,  Part  I.,  January — March,  1880. 
Weekly  Weather  Beports,  September  9, 1889,  to  May  17,  1890. 
Quarterly  Summary  of  Weekly  Weather  Eeports,  1889,  and  its  Fourth 

Quarter ;  and  of  1890,  First  Quarter,  January — March. 
Monthly  Summaries  from  A.pril  to  September,  1888,  and  from  May, 

1889,  to  February,  1890. 
Weekly  Weather  Eeport,  1889,  Vol.  II.,  Appendices  II.,  in.,  IT. 
Quarterly  Summary,  July — September,  1889. 

The  Meteorologieal  Office^  London, 

Beport  of  the  Kew  Observatory  for  the  year  ended  October  31, 1889, 
pp.  24. 

The  Reto  Ohiervatory 

. 

Greenwich  Ten- Year  Catalogue  of  4059  Stars  for  1880. 

The  Astronomer  Boyal  for  England. 

Astronomical  Observations  at  the  Observatory  of  Cambridge,  Yol. 
XXII.,  for  1866, 1867, 1868, 1869,  pp.  366,  with  Appendices. 

The  Cambridge  Observatory^  England. 

Photographs  of  the  Corona  during  the  Total  Eclipse  of  the  Sun, 

January  1, 1889,  by  D.  P.  Todd. 
The  Solar  Corona  discussed  by  Spherical  Harmonics,  by  Professor 

F.  H.  Bigelow. 
Annual  Beports  of  the  Smithsonian  Institution  for  years  ending  June 

30, 1886  and  1887,  Parts  I.,  pp.  878  and  785. 

The  Smithsonian  Institution^  U.8.A. 

Catalogue  of  Stars,  bv  Professor  M.  Yarnall,  3rd  edition,  10964  Stars 

for  1860,  revised  by  Professor  Frisby,  pp.  302. 
Beport  of  the  U.S  N.  Observatory  for  year  ending  June  30, 1889. 

The  U.S.N.  Observatory,  Washington. 

American  Ephemeris  and  Nautical  Almanac  for  1892,  pp.  521. 

The  Office  of  the  American  Ephemeris,  Washington, 

Beports  on  the  Observations  of  the  Total  Eclipse  of  the  Sun,  January  1, 
1889,  published  by  the  Lick  Observatory,  pp.  210,  with  plates. 

The  lAek  Trustees. 

Annals  of  Harvard  College  Observatory ,yol.  XYIII.,  No.  X. ;  Meridian 
Circle  Observations  of  Stars  near  the  South  Pole,  pp.  23. 

Henry  Draper  Memorial,  4th  Annual  Beport  of  the  Photographic 
Study  of  Stellar  Spectra  at  Harvard  College  Observatory,  pp.  9, 
with  plate. 

Harvard  College  Observatory, 

Publications  of  the  Leander  McCormick  Observatory  of  the  University 
of  Virginia,  Vol.  I.,  Part  IV.,  Double  Stars,  1886-86,  pp.  97. 

Leander  McCormick  Observatortf,  U.S.A. 

Publications  of  Carleton  College  Observatory,  U.S.A.,  Catalogue  of 
644  Comparison  Stars  for  1890,  pp.  55,  with  plates. 

Carleton  Collie  Observatory,  U.S.A. 


\ 
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Pablicationi  of  the  Cincinnati  ObBervatory,  Double  Stars,  1882-86, 
pp.  70. 

Cincinnati  Observatofy,  U.8,A. 

PublicationB  of  the  Washburn  Obsenratory,  Vol.  VI.,  Part  I.,  Obser- 
yations  with  the  Meridian  Circle ;  Fart  II.,  Obserrations  of 
Double  Stars,  pp.  14fO,  with  plate. 

Wazhhum  Olaervaiory^  U.S,A, 

*  History  and  Work  of  the  Warner  Observatory,  Bochester,  New  York, 

•  Vol.  I.,  1888-86,  pp.  70,  with  plates. 

The  Warner  Observatory. 

§  Pennsylvania  State  Weather  Service.    Monthly  Weather  Beview  for 

June,  July,  and  September,  1890,  with  map. 

Wt  ~       ~ 


eptemoer,  lom;,  witn  map. 

,  by  Lieut.  B.  A.  Piske,  TJ.S.N.,  pp.  21. 

in  Institute,  September  and  October,  1890. 


Electriciiy  in  Warfare 

Bulletin  of  the  Franklin 

Precious  Stones,  by  Gt.  P.  Kunz,  pp.  84. 

The   Metallurgical  Arts   at  the  Paris  Exhibition,  by  P.  Lynwood 

Garrison,  pp.  114,  with  plates. 
On  the  Use  of  Galvanised  Iron  for  Artesian  Wells,  &c.,  by  B.  Haines, 

pp.  9. 
The  Use  of  the  Diamond  Drill  of  the  Ancient  Egyptians. 

The  Franklin  Institute,  Philadelphia. 

Monthly  Weather  Beview  of    the  Meteorological   Service  of    the 

Dominion  of  Canada,  September,  1889,  to  July,  1890. 
Beport  of  the  Service  for  1886. 

The  Meteorological  OfficCy  Toronto. 

Influence  de  I'Altitude  sur  la  Marche  Diurne  du  Barometre,  par  Ch. 

Andr6,  pp.  147,  with  diagrams. 
Description  du  Service  Horaire  de  la  Ville  de  Lyon,  par  Ch.  Andr^, 

pp.  80,  with  plates. 

The  Observatory,  Lyons. 

Anhang  2U  den  Zonenbeobachtungen  der  Sterne  zwischen  55""  und  OS** 
nordlicher  declination,  zu  Helsingfors  und  Gotha,  pp.  30.  Two 
copies. 

Tafel  fiir  das  dritte  Glied  der  Pracession,  von  H.  Eloock,  pp.  34.   Two 
copies. 

The  Boyal  Observatory,  Kiel. 

Meteorologische  und  Magnetische  Beobachtungen  zu  Pola,  Oct.,  Nov., 
Dec,  1889,  Jan.,  Feb.  April,  Mai,  Juli,  Aug.,  Sept.,  1890. 

Hydrog.  Amte  zu  Pola. 

Circular  zum  Berliner  Ast.   Jahrbuch,  No.  334,  Bphemerides  der 
Ariadne  und  ITndina. 

Berliner  Ast.  Jahrbuch  Office. 

Vade-Mecum  de  TAstronome,  par  J.  C.  Houzeau,  pp.  1144,  Bruxelles, 
1882. 
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ABiiAles  de  rObservatoire  Bojal  de  Bruxellee.    Tome  lY.,  Obs.  Ait. 

en  1879-81.    Tome  V.,  3  ieme  Fascicule.    Tome  VI.,  Cat.  de 

10792  Etoiles  pour  1865.0,  par  E.  Quetelet,  pp.  619. 
Exposition  Critique  de  la  M6thode  de  Wronski  pour  la  resolution  des 

Probl^mes  de  M^canique  Celeste,  par  Ch.  Lagrange,   Premiere 

Partie,  Bruzelles,  1882,  pp.  70. 
Annuaire  de  rObservatoire  Bojal  de  Bruzelles  pour  1882,  pp.  367 ; 

1888,  pp.  210 ;  1884.,  pp.  270 ;  1885,  pp.  374 ;  1886,  pp.  314 ; 

1887,  pp.  577 ;  1888,  pp.  592. 

The  Boyal  Ohservator^y  Bruueh. 

Considerazioni  snl  moto  rotatorio  del  pianeta  Venere,  del  M.  E.  G-.  Y. 

Schiaparelli,  in  5  Parts,  pp.  12,  15,  13, 12,  and  20. 
Determinazione  della  Differenza  di  Longitudine  tra  gli  Osservatorii 

Astronomici  di  Milano  e  di  Torino,  pp.  60. 

The  Ohservatofy,  Brera^  Milan, 

Dorpater  Meteorologischen  Beobachtungen,  Jan. — Dec.,  1889. 
Witterungs-Beobacbtungen  fiir  Luftdruck,  Temperatur,  <fec.,  1881-3. 
Fortsetzung  der  Neuen  Untersucbungen  iiber  die  Bessel'scbe  Formel 

und  deren  Yerwendung  in  der  Meteorologie,  von  Dr.  K.  Weih- 

raucb,  pp.  78. 

The  Meteorologieal  Ohservatary^  Borpat, 

Annales  de  rObserratoire  de  Tacbkent.    Yol.  III.,  in  Bussian  text, 
pp.  252,  witb  plates. 

The  ObservatoTfff  Tachkent, 

Markree  Observations  of  Double  Stars,  by  W.  Doberck,  Ph.  D.,  &c. 

The  Obtervatorify  Hongkong. 

Annales  de  TObservatoire  Astronomique  de  Tokyo,  Tome  I.,  2nd 
Fascicule,  pp.  38. 

The  Olservatoryy  Tokyo f  Japan, 

Bevista  do  Observatorio  do  Bio  de  Janeiro,  Marco — Agosto,  1890. 
Anuales  de  I'Observatoire  Imp.  de  Bio  de  Janeiro,  Tome  lY.,  Parts  I. 

and  II.,  pp.  123  and  406. 
Annuario  Imp.  Obs.  do  Bio  de  Janeiro,  1888-89-90,  pp.  343,  322,  386. 

The  Imperial  Observatory,  Bio  de  Janeiro. 

Boletin  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  Tome  I. 
No.  I. 

The  National  Observatory,  Tacubaya. 

Anuario  del  Observatorio  de  la  Plata  para  el  Ano  1890,  pp.  512. 

The  Observatory,  La  Plata. 

O  bservations  Astronomiques,  par  Baron  d'Engelhardt,  Deuzieme  Partie, 
pp.  272. 

Baron  tfUngelhardt. 

Influence  de  TAltitude  sur  la  Temperature,  par  Ch.  Andr6,  pp.  16. 
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Meteorologie  Imnnaise,  par  CL  Andr6,  1888.84i,  pp«  56;  1885-66^ 

pp.  68 ;  and  1886-87,  pp.  68. 
Sur  16  Ligament  Lumineux  des  FassageB  et  Occultations  des  Satellites 

de  Jupiter,  Moyen  de  Tevitep,  par  Ch.  Andre,  pp.  6. 
Elements  Magnetiquee  a  Lyon  an  Janvier  1,  1889,  par  Oh.  Andre, 

pp.2. 

The  Author. 

Annales  de  rObservatoire  de  Nice,  Tome  III.,  et  Atlas. 

M,  L,  Bisehoffsheim. 

Ephemeris  of    the    Satellites  of    Saturn,   1889-90    (concluded),   by 

A.  Marth. 
Ephemeris  for  Physical  Observations  of  the  Moon,  January  1  to 

July  1,  1890,  by  A.  Marth. 
Ephemeris  of  the  Satellites  of  Uranus,  1890,  by  A.  Marth. 
Ephemeris  for  Physical  Observations  of  Mars,  1890,  by  A.  Marth. 
Ephemeris  of  the  Satellites  of  Mars,  1890,  by  A.  M!arth. 
Ephemeris  for  Physical  Observations  of  Jupiter,  1890,  by  A.  Marth. 

The  Author. 

On  the  Orbit  of  Struve  228,  by  J.  E.  Gore. 

Op.  the  Proper  Motion  of  the  Double  Star  South  503,  by  J.  B.  Gkire. 

The  Author, 

Eeport  of  the  Housdon  Observatory  for  1889.     Sheet,  by  C.  E.  Peek, 

M.A.,  &c. 
Meteorological  Observations  at  Eousdon  Observatory,  Devon,  for  1889, 

by  C.  E.  Peek. 

The  Author. 

Eeport  on  Astronomical  Observatories  for  1886,  by  G-.  H.  Boehmer, 
Wash.,  1889. 

The  Author. 

On  the  Motions  of  the  Planetary  Nebulse  in  the  Line  of  Sight,  by 
J.  E.  Keeler,  pp.  8. 

The  Author. 

Double-Star  Observations  made  at  the  Lick  Observatory,  by  S.  W. 

Bumham. 
Double-Star  Observations  made  with  the  36-inch  refractor  of  the  Lick 

Observatory,  by  S.  W.  Bumham. 
Double-Star  Observations  made  at  the  Lick  Observatory  in  May,  June, 

and  July,  1889,  by  S.  W.  Bumham. 
PfaDtograph  of  Solar  Eclipse  of  December  22, 1889. 
Two  Photographs  of  Lick  Observatory. 

S.  W.  Bumham, 

Eclipsds  and  Transits  in  Euture  Years,  by  Bev.  S.  J.  Johnson,  M.A^ 
&c..  Lend.,  1889,  pp.  16. 

2he  Author, 
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On  the  Nautical  Almanac,  by  Lieut.-&en.  J.  F.  Tennant,  F.B.S.,  &c., 
pp.  9. 

The  Author, 

Lichtwechsel  von  a  CassiopeisB  im  Jahre,  1889,  Yon  T.  Plassmann, 
pp.  10  in  M.8. 

The  Author. 

Zusammenstellung  der  Cometen-Ersclieinungen  dee  Jahres,  1889,  von 

Dp.  H.  Kreutz,  pp.  16. 
Bericht  iiber  Cometen,  von  Dr.  H.  Kreutz,  pp.  6. 

The  Author. 

Sur  la  Botation  du  Soleil,  par  N.  G.  Dun6r,  pp.  5.    Two  copies. 

The  Author, 

Liste  G-6n6rale  des  Observatoires  et  des  ABtronomes,  dee  Soci^tes  et 
des  Bevues  Astronomiques,  par  A.  Lancaster,  Srd  ed.,  Bruxelles, 
1890,  pp.  147. 

The  Author, 

Dailj  Areas  of  Bainfall  in  N.S.  Wales  for  August,  November,  Decem- 
ber, 1889,  and  January,  February,  April,  May,  June,  1890,  by 
C.  Egeson. 

^'  Evening  News"  Bainfall  Maps  for  April,  May,  June,  July,  1889,  by 
C.  Egeson. 

Maps  of  N.  S.  Wales  Bainfall,  January  1— May  18,  1890,  by  C. 
Egeson. 

Meteorological  History  of  the  Years  1826  to  1830,  N.  S.  Wales. 
Newspaper  Cuttings,  by  C.  Egeson 

Map  of  N.  S.  Wales,  showing  BainfaU  for  half-year  ended  June  30, 
1890,  at  80  Stations  in  N.  8.  Wales,  by  C.  Egeson. 

Diagrams  of  Mean  Area  of  BainfaU  in  N.  S.  Wales  during;  each  lunar 
week  of  7  to  8  days  during  the  years  1879-90,  &c.,  and  of  Monthly 
Bainfall  at  Sydney  for  same  period. 

Cyclical  Variations,  in  four  MS.  Sheets,  by  C.  Egeson. 

]^eson's  Weather  Almanac,  1891,  pp.  67. 

The  Author, 

The  Island  of  Kadavu,  with  map,  by  J.  P.  Thomson,  F.E.S.G.S.,  Ac., 
pp  15. 

TTie  Author. 

Social  Problems,  by  Amicus,  pp.  8. 

A.  B,  Biggs. 
Thir   Notandums,   or   Literary  Becreations  of    Laird  Canticarl   of 
Mongrynen,  with  a  Biographical  Sketch  of  James  Dunlop,  F.B.S., 
by  John  Service,  L.B.C.S.  and  P.  Ed.,  Jkc.,  pp.  222. 

The  Author. 

On  a  Compressed- Air  Fljing- Machine,  by  L.  Hargrave,  pp.  7,  with 
tbree  aiagrams. 

The  Author. 
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MemoireB  de  la  Soci£t^  Oceaniexme,  Tome  I.,  Fartie  I.,  compienant: — 
Les  A.borie^e8  de  rAnstnJie,  par  John  Fraser.  Transl.  by 
A.  Leeoiie^  Ac,  &c.,  pp.  100. 

John  Fraser. 


President's  Address,  deliyered  by  A.  Liversidge,  M.A.,  P.B.8.,  &c., 

0,  pp.  38. 
The  Author, 


before  the  Eoyal  Society  of  W.  S.  Wales,  May  7, 1890j,  pp.  38. 


f 


Naturwissenschaftliche  Wochenschrift,  Juli  8  and  Oct.  14, 1888. 

The  Editor, 

Sidereal  Messenger  for  April,  May,  and  June,  1890. 

The  Editor. 


* 
i 


Iv   the    HistoTj  and  Description  of    Mr.   Tebbutt's  Observatory, 
Windsor,  New  South  Wales — 
Page  22,  line  23  from  top, /or  1886  read  1866. 
Page  62,  line  23  from  top,  for  du  read  der. 
Page  72,  line  44  from  top, /or  le  read  la. 

In  the  Beport  for  1888— 

For  coUimation  errors  opposite  to  May  6  and  7  on  page  13, /or 
—  0.7  and  —  0.8  read  -p  0.7  and  -\-  0.8  respectively.  ' 

Insert  azimuth  error  —  4.72  from  o-  Octantis  opposite  to  August  | 

18  on  page  16.  | 

In  the  Beport  for  1889— 

Bemove  square  brackets  from  coUimation  error  opposite  to  April  1 
on  pa^e  11. 

For  y  Piscis  Australis,  opposite  to  April  10  on  page  12,  read 
y'  Piscis  Volantis. 
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At  the  close  of  the  year  1887,  a  pamphlet  of  74  pages  was 
published,  entitled  a  "  History  and  Description  of  Mr.  Tebbutt's 
Observatory,  Windsor,  New  South  Wales."  In  this  little  volume 
is  presented  a  detailed  account  of  the  observatory  buildings,  and 
of  their  instrumental  equipment,  and  a  list  of  all  the  scientific 
papers  contributed  by  the  proprietor  to  astronomical  institutions, 
and  of  presents  received  by  him  for  the  library,  down  to  the 
close  of  August,  1887.  Since  the  year  1887,  annual  reports  have 
been  published  of  the  work  done  at  the  Observatory  in  1888, 
1889  and  1890,  and  of  the  progress  of  the  library.  I  have  now 
the  honour  to  report  what  has  been  done  during  the  year  1891. 

Buildings  and  Instruments. 

No  addition  has  been  made  either  to  the  buildings  or  to  the 
instruments  described  in  the  History  above  referred  to.  The 
construction  of  a  larger  circular  chamber  and  revolving  roof  for 
the  8-inch  equatorial,  is,  howevei",  contemplated.  The  building 
which  has  accommodated  the  instrument  for  the  past  six  years 
was  originally  erected  for  the  4i-inch  equatorial,  and  is  very 
inconvenient  in  connection  with  the  larger  instrument.  An 
accident  happened  on  July  8th  to  the  spider  lines  of  the  Grubb 
filar-micrometer  belonging  to  the  8-inch  instrument.  New  lines 
were  supplied  by  Mr.  Wiesener,  of  Sydney.     These  were  care- 


fully  examined  by  me  for  error  in  the  perpendicularity  of  the 
position  and  distance  threads.  The  distance  threads  were  found 
to  be  accurately  parallel,  but  it  was  found  that  when  these  threads 
were  properly  oriented  the  position  thread  made  an  angle  of 
N.  0°  13'  W.  to  the  true  meridian.  Corrections  of  observed 
differences  of  right  ascension  are,  of  course,  applied  for  this  error. 
A  new  investigation  of  the  screw-values  of  this  micrometer,  and 
of  the  errors  of  the  square  bar-micrometer  was  also  made  during 
the  year. 

Position  of  the  Observatory. 

The  co-ordinates  of  the  Observatory  are  still  adopted  as  :— 
Longitude  from  Greenwich  =  lOh.  3m.  20'51s.  E.  Astronomical 
latitude  =  —  33°  36'  30-8".  (See  pages  6  and  7  of  the  Report  for 
1888.) 

idian  Work. 


The  eight-day  meantime  chronometer,  John  Poole,  No.  2962, 
having  had  its  rate  changed  from  mean  to  sidereal  time  in 
December,  1890,  was  substituted  for  chronometer  Parkinson  and 
Frodsham,  No.  1042,  and  employed  throughout  the  year  1891  in 
connection  with  the  3-inch  transit  instrument.  It  will  be  seen 
from  the  table  which  follows,  that  the  behaviour  of  this  time- 
keeper has  been  pretty  good  throughout.  The  method  of 
determining  the  errors  of  the  transit  instrument  has  been  already 
described  in  the  Report  for  1890,  and  a  repetition  of  the 
description  will  here  be  unnecessary.  It  may  be  mentioned  that 
the  equatorial  distances  of  the  outer  wires  from  the  middle  wire, 
adopted  for  the  reductions  of  1891,  are  those  determined  from  the 
series  of  transits  of  circum-polar  stars  in  1890,  namely  : — A  =4- 
20040s.,  B  =  +  10 466s.,  D  =  -  9-468s..  E  =  -  19019s.,  with  a 
reduction  of  4-  0-404s.  to  the  middle  wire  for  the  complete 
observation  of  an  equatorial  star.  A  reduction  of  all  the  transits 
of  circum-polar  stars  during  1891,  gives  the  following  values  for 
the  wires:— A=+20058s,  B=  +  10-488s.,  D=~9-459s.,  E=- 
19018s.,  with  a  reduction  of  +0  414s.  to  the  middle  wire.  These 
values  will  be  employed  for  1892.  It  will  be  seen  from  the  table 
that  the  errors  of  the  transit  instrument  have  been  as  steady  as 


in  former  years,  and  no  adjustment  for  either  level,  collimation, 
or  azimuth  was  made  during  the  year.  The  western  pivot  at  the 
beginning  of  the  year  was  relatively  about  T  too  high,  but  it 
gradually  fell  till  the  depth  of  winter,  when  the  axis  became  level, 
but  by  the  end  of  the  year  the  pivot  had  regained  its  former 
position.  The  extreme  azimuth  determinations  were  — IS'IS", 
—  1"29",  the  latter  being  a  result  from  unfavourable  stars.  The 
mean  of  all  the  azimuth  determinations  for  the  year,  186  in 
number,  is  — 7*87".  It  must  be  understood  that  the  instrumental 
errors  in  square  brackets  are  simply  interpolated.  I  must  again 
record  my  indebtedness  to  the  American  Ephemeris  for  the 
apparent  right  ascensions  of  the  southern  circum-polar  stars 
employed  for  azimuth.  For  the  sake  of  uniformity,  the  apparent 
right  ascensions  of  both  clock  and  azimuth  stars  have  been 
invariably  taken  from  this  publication. 
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Extra-Meridian  Work. 

The  early  part  of  the  year  1891,  like  that  of  1890,  was 
characterised  by  cloudy  weather.  The  following  is  an  abstract 
of  the  work  done  in  this  department : — 

OCCULTATIONS      OF     STARS     BY     THE     MOON. — Forty-six 

occultations  were  observed,  comprising  forty-four  different  stars 
and  fifty-six  phases.  Of  the  stars  thirty-seven  have  been  identi- 
fied. Of  the  disappearances  three  are  at  the  bright  and  forty-two 
at  the  dark  limb,  and  of  the  reappearances  eight  are'  at  the 
bright  and  three  at  the  dark  limb.  An  unidentified  star  was 
also  observed  to  graze  the  moon's  south  limb.  The  satisfactory 
result  in  this  department  of  observation  is  in  a  great  measure 
due  to  the  interest  of  Mr.  R.  T.  A.  Innes  of  Sydney,  F.R.A.S., 
who  kindly  supplied  me  with  prediction  calculations  of  the 
occultations  of  Nautical  Almanac  Stars  for  the  last  eleven 
months  of  the  year.  The  results  have  already  appeared  in  the 
Astronomische  Nachrichten,  The  total  number  of  occultation 
phases  observed  here  during  the  period  18G4-1891  is  489,  namely, 
462  disappearances  and  27  reappearances.  The  disproportion  is 
due  to  the  circumstance  that  prediction  calculations  have  seldom 
been  made. 

Phenomena  of  Jupiter's  Satellites  : — These  have  been 
observed  chiefly  with  the  8-inch  equatorial,  and  are  classified 
thus: — Transit  ingress — I.I.,  II.2,  III.l.  Transit  egress — L6., 
U.S.,  III.3  ;  Occultation  disappearances,  1.4,  II. 1,  III.l;  Occulta- 
tion reappearance,  IV.l  ;  Eclipse  disappearance,  II. 1;  Eclipse 
reappearances,  I.4.,  II.3,  IV.l.  These  observations  have  been 
sent  to  the  Royal  Astronomical  Society.  Physical  observa- 
tions of  some  of  the  satellites  were  also  made  during  their 
transits. 

Transit  of  Mercury,  May  9-10. — This  was  observed  in 
both  phases  with  the  4i-inch  equatorial,  the  observation  of  the 
egress  being  especially  good.  The  observations  have  already 
been  published  in  the  Asironomische  Nachrichten, 
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Conjunction  of  Venus  and  Jupiter,  April  7,  1891.— 

This  was  well  observed  with  the  filar  micrometer  on  the  8-inch 
equatorial,  and  the  results  have  already  appeared  in  the  R.A.S. 
Monthly  Notices. 

The  Minor  Planet  Ceres. — An  excellent  series  of  filar 
micrometer  comparisons  was  obtained  with  the  8-inch  equatorial 
between  the  parallels  of  26  and  28  degrees  south  declination,  on 
August  15,  16,  17,  18,  19,  20,  30,  31,  September  1,  2,  3,  1891, 
comprising  106  comparisons,  and  four  comparison  stars.  The 
observations  have  been  sent  to  the  Astronomische  Nachrichten. 

Comets. — The  following  comets  were  observed  with  the 
square  bar-micrometer  on  the  8-inch  equatorial : — 68  comparisons 
of  Comet  (Barnard-Denning)  1891,  between  37°  and  47°  south 
declination  on  June  4,  1 1,  12,  13,  14,  29,  July  2,  3,  1891,  and  102 
comparisons  of  Comet  Wolf  II.,  1891,  between  declinations  10° 
north  and  15°  south,  on  October  9,  11,  30,  31,  November  2,  3,  4, 
7,  December  17,  20,  21,  25,  26,  1891.  The  former  have  already 
appeared  in  the  Astronomische  Nachrichten,  and  the  latter  have 
recently  been  sent  to  that  Journal. 

Double  Stars. — The  following  interesting  double  stars 
have  been  observed  with  the  8-inch  telescope,  and  the  results 
published  in  the  Monthly  Notices  of  the  Royal  Astronomical 
Society  : — p  Eridani,  Lalande  4219,  a  Centauri,  39  Ophiuchi, 
K  Coronae  Australis,  Brisbane  6556,  h  5075,  and  y  Coronae 
Australis. 

Variable  Stars. — The  only  variable  stars  attended  to 
during  the  past  year  are  17  Argus  and  R.  Carinae.  The  former 
has  been  systematically  watched  here  during  the  past  thirty  years, 
and  the  latter  for  the  last  eleven  years.  No  change  has  been 
noticed  in  the  former  during  the  year.  A  determination  of  the 
maximum  of  the  latter  (55  mag.)  was  made  in  March,  being  the 
eleventh  determined  at  this  Observatory  since  1879. 

Meteorological  Observations. 

The  9h.  a.m.  observations  have  been  taken  during  the  year 
with  great  regularity,  and  the  abstract  results  for  1886,  1887, 
1888,  1889  and   1890  have  been  published,  and   many  copies 
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already  distributed.  The  daily  rainfall  results  have,  as  usual, 
been  sent  to  the  Government  Astronomer  for  incorporation  with 
similar  results  from  the  Government  Meteorological  Stations. 
The  Windsor  meteorological  observations  now  extend  over  a 
period  of  twenty-nine  years. 

Publications. 

The  following  is  a  list  of  the  papers  published  by  the  author 
in  journals  and  transactions  of  scientific  societies  since  the 
Report  for  1890  :— 

Observations  of  the  Minor  Planets  Ceres.  Juno^ 
Ariadne,  and  Undina,  in  1890. — See  Report  for  1890,  p.  17, 
Astronomische  Nachrichten,  Band  CXXVL,  No.  3020,  p.  323. 

Observations  of  Comet  VI.  (Denning),  1890,  and 
Comet  V.  (d' Arrest),  1890.— See  Report  for  1890,  p.  18. 
Astronomische  Nachrichten,  Band  CXXVL,  No.  3022,  p.  357. 

Double-Star  Measures  in  1889  and  1890. — R.AS. 
Monthly  Notices,  Vol.  LI.,  p.  331. 

Observations  of  Phenomena  of  Jupiter's  Satellites 

in  1890.— -ff.^. 5".  Monthly  Notices,  Vol.  LL,  p.  420. 

On  the  Colour  of  r  Velorum. — Journal  of  the  British 
Astronomical' Association,  Vol.  I.,  p.  423. 

Star  Occultations  Observed  in  1890. — Astronomische 
Nachrichten,  Band  CXXVIL,  No.  3036,  p.  193. 

Note  on  Dark  Transits  of  Jupiter's  Satellites. — 

Publications  of  the  Astronomical  Society  of  the  Pacific, 
VoLIIL,  p.  221. 

Observation  of  the  Tran^qe  Mercury,  May  9-10, 

\9^^\.— Astronomische  Nachrichten,  CXXVUL,  No.  3050,  p.  25. 

Observations  OF  Comet  I.  (Barnard-Denning),  1891. — 
Astronomische  Nachrichten,  Band  CXXVIIL,  No.  3059,  p.  203, 
and  Band  CXXVIIL,  No.  3060,  p.  221. 

On  Observing  Occultations  and  the  Misuse  of 
Scientific  Symbols. — Observatory,  VoL  XIV.,  No.  179,  p.  310. 
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Observation  of  the  Dark  Transit  of  Jupiter's  Third 
Satellite,  on  August  20,  1891. — Publications  of  the  Astro- 
nomical Society  of  the  Pacific,  Vol.  III.,  p.  353. 

Observation  of  the  Conjunction  of  Venus  and 
Jupiter,  April  7,  1891. — R.AS.  Monthly  Notices,  Vol.  LI., 
p.  561. 

Double-Star  Measures  in  1891. — /?.  A,  S.  Monthly 
Notices  Vol.  LIL,  p.  386. 

Star  Occultations  Observed  in  I89h— A stronomische 
Nachrichten,  Band  CXXlX.,  No.  3090,  p.  307. 

Observation  of  Comet,  1892  (Swift,  March  6),  on 
March  10,  1892. — Astronomische  Nachrichten,  Band  CXXIX., 
No.  3090.  p.  309. 

The  Library. 

The  library  has  now  attained  considerable  dimensions  for  a 
small  establishment.  At  the  end  of  the  Report  will  be  found  a 
grateful  acknowledgment  of  all  the  presents  received  during  the 
year  1891.  It  will  be  well  to  notify  correspondents  and  intending 
donors  of  publications,  that  the  author's  correct  address  is  **  The 
Observatory,  the  Peninsula,  Windsor,  New  South  Wales." 
Correspondence  and  packets  have,  on  many  occasions,  been 
addressed  to  "  Windsor,  Australia,"  and  have  consequently  been 
delayed  in  transmission,  by  being  first  sent  to  Windsor  in  the 
adjacent  Colony  of  Victoria. 

Conclusion. 

The  proprietor  has  made  all  the  astronomical,  and  nearly  all 
the  meteorological  observations,  and  has  executed  the  greater 
portion  of  the  reductions.  The  work  for  1892  will  be  similar  to 
that  carried  out  in  1891,  special  attention  being  paid  to 
Occultations  and  southern  Comets,  and  to  the  meteorological 
observations. 

July  Ist,  1892. 
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PRESENTS  RECEIVED  FOR  THE  LIBRARY  DURING 

THE  YEAR  1891. 


[Note.— The  Names  of  the  Donors  are  printed  in  Italics.] 


Monthly  Records  of  Results  of  Observations  in  Meteorology,  Terrestrial 
Magnetism,  etc.,  at  the  Melbourne  Observatory,  with  Meteorological 
Abstracts  from  various  localities  in  Victoria.  Monthly  parts  from 
August,  1890,  to  August,  1891. 

The  Melbourne  Observatory. 

Rainfall  Returns  of  South  Australia.     Monthly  parts  from  September, 

1890,  to  September,  1891. 
Meteorological  Observations  at  Adelaide  Observatory  and  other  places 

in  South  Australia,  etc.,  during  1888  and  1888,  pp.  277  and  94. 
Rainfall  in  South  Australia  and  the  Northern  Territory  in  1890,  with 

Map. 

The  Adelaide  Observatory. 
Rainfall  Map  for  Tasmania  for  1890. 
Mean  Rainfall  Map  for  Tasmania  previous  to  1890. 
Rainfall  in  Tasmania  for  January,  1891. 
Monthly  Record  of  Results  of  Meteorological  Observations  at  Hobart, 

etc.,  from  January  to  October,  1891.     (August  missing.) 

Ihe  Meteorological  Observatory^  Hobart. 

Proceedings  and  Transactions  of  the  Queensland  Branch  of  the  Royal 
Geographical  Society  of  Australasia,  Vol.  VI.,  Parts  I.  and  II., 
pp,  101. 

Queensland  Branch  of  the  Society, 

*'  The  Surveyor  "  for  January  6,  February  8,  March  3,  April  7,  May  6, 
June  2,  July  7,  August  4,  September  1,  October  6,  November  6, 
Ibecember  5,  1891. 

Institution  of  Surveyors ^  New  South  Wales. 

Catalogue  of  the  Crawford  Library  of  the  Royal  Observatory,  Edinburgh, 
pp.  497. 

The  Royal  Observatory,  Edinburgh. 

Results  of  Astronomical  and  Meteorological  Observations  at  Radcliffe 
Observatory,  Oxford,  in  1886,  pp.  108  and  129. 

The  Radcliffe  Observatory^  Oxford. 

Meteorological  Observations  at  Sanchez  (Samana  Bay),  St.  Domingo, 

1886-1888,  by  the  late  W.  Reid,  M.D.,  pp.  64, 
Variability  of  the    lemperature  of  the  British  Isles,  1869-1883,  by 

R.  H.  Scott,  F.R.S. 
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Report  of  the  Meteorological  Council  of  the  Royal  Society  for  year 
ending  March  31,  1890,  pp.  147. 

Meteorological  Observations  at  Stations  of  the  Second  Order  for  1886, 
pp.  180. 

Quarterly  Weather  Report  of  the  Meteorological  Office,  Part  II.,  April- 
June,  1880,  pp.  70,  with  charts. 

Summary  of  Observations  at  Stations  included  in  Daily  and  Weekly 
Weather  Reports  for  October,  November,  December,  1880,  and 
March  to  December,  1890. 

Weekly  Weather  Reports,  May  24  to  January  8, 1891. 

Quarterly  Summary  of  Weekly  Weather  Reports,  April-June,  July- 
September,  and  October-December,  1890. 

Summary  of  the  Weekly  Weather  Reports,  1890,  Appendices  I.,  II., 
III.,  IV. 

The  Meteorological  Office^  London, 

Report  of  the  Kew  Committee  for  the  year  ending  October  31, 1890. 
A  Brief  Notice  respecting  Photography  in  relation  to  Meteorological 

Work,  by  G.  M.  Whipple,  B.Sc,  etc.,  pp.  6. 
Appendix  to  the  Report  of  the  Kew  Observatory  for  1890,  pp.  11. 

The  Kew  Observatory. 

Report  of  the  Temple  Observatory,  Rugby,  for  1^90,  pp.  4. 

The  Temple  Observatory. 

Results  of  Meteorological,  Magnetical,  and  Solar  Observations  at 
Stonyhurst  College  Observatory  for  1889  and  1890,  pp.  79  and  67. 

The  Stonyhurst  College  Observatory, 

Report  of  Rousdon  Observatory,  Lyme  Regis,  for  1890.     Sheet. 

C.  E.  Peek,  F.R.A.S. 

Results  of  Observations  of  Fixed  Stars  with  the  Meridian  Circle,  at  the 
Government  Observatory,  Madras,  in  1868, 1869  and  1870,  pp.  266. 

The  Madras  Observatory, 

Annual  Reports  of  the  Smithsonian  Institution  to  July,  1888,  and  July, 
1889,  pp.  XLI.,  839,  and  XLVI.,  815. 

The  Smithsonian  Institution, 

Observations  at  the  U.S.  Naval  Observatory  in  the  year  1884,  pp.  XCII., 

343,  and  Appendix,  pp.  XXV.,  302. 
Observations  at  the  U.S.  Naval  Observatory  in  the  year  1886,  pp.  CVI., 

and  298,  Appendix,  pp.  354,  with  plates ;  Appendix  II.,  pp.  22, 

with  plates  ;  and  Appendix  III.,  pp.  169. 
The  International  Astrophotographic  Congress,  and  a  Visit  to  Certain 

European     Observatories    and    Other    Institutions,    by    A.    G. 

Winterhalter,  being  Appendix  I.  to  the  Washington  Observations  for 

1885,  pp.  354,  with  plates. 
Saturn  and  its  Ring,  1876-89,  by  Prof.  A.  Hall,  being  Appendix  II.  to 

Washington  Observations  for  1886,  pp.  22,  with  plates. 
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The  Solar  Parallax  and  its  Related  Constants,  including  the  Figure  and 

Density  of  the  Earth,  by  Prof.  W.  Harkness,  being  Appendix  III.  to 

Washington  Observations  for  1885,  pp.  169. 
Magnetic  Observations  at  the  U.S.N.  Observatory,  1888  and  1889,  pp. 

100,  with  plates. 
Report  of  the  U.S.  Naval  Observatory  for  year  ending  June  30,  1890, 

pp.  15. 

The  U,S,  Naval  Observatory,  Washington^ 

The  American  Ephemeris  and  Nautical  Almanac  for  1893,  1st  Edition, 

pp.  528. 
A  New  Theory  of  Jupiter  and  Saturn,  by  G.  W.  Hill,  pp.  676. 
Discussion  of  Transits  of  Venus,  1761  and  1769,  by  Prof.  S.  Newcomb, 

pp.  142,  two  copies. 

Office  of  the  American  Ephemeris^ 

Publications  of  the  Washburn  Observatory,  Vol.  VII.,  Part  1.,  Meteor- 
ological Observations,  1887-88-89,  pp.  87. 

The  WcLshburn  Observatory,  U,S^, 

Transactions  of  the  Astronomical  Observatory  of  Yale  University ;  Vol. 
I.,  Part  1,  containing  Determination  of  the  Relative  Positions  of  the 
Principal  Stars  of  the  Pleiades,  by  W.  L.  Elkin,  pp.  105,  and  Part 
2,  containing  a  Determination  of  the  Orbit  of  Titan  and  the  Mass 
of  Saturn,  by  A.  Hall,  Jun.,  pp.  42. 
Reports  of  the  Yale  University  Observatory  for  the  years  1889-90  and 
•    1890-91,  pp.  18  and  23. 

Vale  University  Observatory,  U.S.A. 

The  Progress  of  Chemical  Theory,  by  Dr.  P.  Frazer,  pp.  37. 

The  Limits  of  Scientific  Inquiry,  by  Dr.  H.  Hensoldt,  pp.  18. 

On  the  Percentage  of  Iodine  absorbed  by  Lard  Oil,  by  the  Hubl  Method, 

by  R.  Haines,  pp.  15. 
Annual  Report  of  the  Director  of  the  Drawing  School  of  the  Franklin 

Institute  for  the  Sessions  1890-91,  pp.  3. 
Report  of  Tests  of  a  Compound   Locomotive,  built  by  the  Baldwin 

Locomotive  Works,  Philadelphia,  by  George  H.  Barrus,  M.E.,  pp. 

55,  with  plates. 
The  Utilization  of  the  Power  of  Niagara  Falls,  &c.,  by  C.  Sellers,  F.D., 

pp.  24. 
Ewing's  Theory  of  Induced  Mapjnetism,  by  Prof.  H.  Crew,  pp.  10. 
Bulletins  of  the  Franklin  Institute  for  April,  May,  June,  September, 

October,  1891.  The  Franklin  Institute,  Philadelphia, 

Comparison  of  the  Right  Ascensions  of  Clock  Stars  in  the  Greenwich 
Ten- Year  Catalogue  for  1880,  with  the  Fundamental  Catalogues  of 
the  American  Ephemeris,  and  the  Astronomische  Gesellschaft,  by 
Prof.  S.  Newcomb,  pp.  9.  The  Author. 

Publications  of  the  Leander  McCormick  Observatory  of  the  University 
of  Virginia.    Vol.  1.,  Part  5,  Durchmusterung — 23^,  pp.  71. 

Ths  Leander  McCormick  Observatory,  US.A. 
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Publications  of  the  Cincinnati  Observatory  (11).  Charts  and  Micro- 
metrical  Measures  of  Nebulae,  pp.  39,  with  diagrams. 

2 he  Cincinnati  Observatory,  U.S.A. 

Monthly  Weather  Review  of  the  Meteorological  Service  of  the  Dominion 

of  Canada,  August,  1890,  to  July,  1891. 
Report  of  the  Meteorological  Service  of  the  Dominion  of  Canada  for 

1887,  with  Rainfall  Maps,  pp.  XXXIII.,  329. 
Toronto  General  Meteorological  Register  for  1890,  pp.  1 1. 

The  Meteorological  Office,  Toronto, 

Annalen  der  Sternwarte  in  Leiden.  Banden  V.  and  VI.,  pp.  LIII.,  352 
and  CXXIX.,  412. 

The  Observatory,  Leiden. 

Catalog    der    Astronomischen   Gesellschaft,   Erste   Abth.,   Christiania 

Zone  -h  65°  bis  -h  70°,  pp.  80. 
Supplement  zu  den  Zonen  beobachtungen  in  Christiania,  pp.  48. 
Magnetische  Beobachtungen  und  Stundliche  Temperatur  beobachtungen, 

August,  1882,  to  August,  1883,  in  Christiania,  pp.  36,  with  plates. 

The  Observatory,  Christiania, 

Magnetische  und  Meteorologische  Beobachtungen  an  der  k.  k. 
Sternwarte  zu  Prag  im  Jahres  1889  und  1890,  pp.  XVIIL,  41  und 
XIII.,  41. 

The  Observatory^  Prague^ 

Bericht  uber  die  Ergebnisse  der  Beobachtungen  an  den  Regenstationen, 

etc.,  fur  1888. 
Meteorologischen  Beobachtungen  in  Dorpat,  1881-82-83-84-85  by  Prof. 

Weihrauch. 

The  Meteorological  Observatory,  Dorpat, 

Sulla  Stella  Variabile  U.  Orionis  (Chandler  2100)  nota  di  F.  Porro,  pp. 

7,  with  diagram. 
Sulle  Determinazioni  di  Latitudine  eseguite  negli  anni  1888,  1889  & 

1890  air  Osservaiorio  di  Torino,  di  F.  Porro,  pp.  14. 
Effemeridi  del  Sole  e  della  Luna  per  Torizzonte  di  Torino,  1891,  T, 

Aschieri.  pp.  17. 
Osservazioni  Meteorologiche,  1889,  alF  Osservatorio  della  R.  University  di 

Torino,  G.  B.  Rizzo,  pp.  53.  The  Observatory,  Turin, 

Anuario  del  Obs.  Ast.  Nacional  de  Tacubaya,  1891,  pp.  407. 
Boletin  del  Obs.  Ast.  Nacional  de  Tacubaya,  Tomo  I.,  Nos.  1,  2,  3, 
4,  5,  6.  The  National  Observatory,  Tacubaya:. 

Anuario  del  Observatorio  de  la  Plata,  1891,  pp.  504. 

2  he  Observatory,  La  Plata, 

Revista  do   Observatorio  do  Rio  de  Janeiro,  Janeiro-Setembro,  1891. 
Esb090  de  uma  Climatologia  do  Brazil,  por  U.  Morize,  pp.  47. 

The  Imperial  Observatory,  Rio  de  JaTuiro, 
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Untersuchungen  uber  das  System  der  Cometen,  1843  I.,  1880  I.,  und 
1882  II.  Theil  II.,  Der  Grosse  September-Comet  1882  II. 
(Forsetzung)  von  Dr.  H.  Kreutz,  pp.  67. 

The  Author, 

Genslherte  Elemente  und  Epbemeride  des  Encke'schen  Cometen  fur 
1891,  von  O.  Backlundy  pp.  5.  The  Author, 

Beobachtungs  -  Ergebnisse  der  K5niglichen  Sternwarte  za  Berlin^ 
Beitrage  zur  Besiimmung  der  Mondbewegung  und  der  Sonnen- 
parallaxe  aus  Beobachtungen  von  Stern()edeckungen  am  6  f. 
Merz'schen  Femrohr  der  Berliner  Sternwarte,  von  Dr.  H, 
Battermann,  pp.  42.  2 he  Author, 

A  propos  de  la  Rotation  de  la  Planbte  V^nus,  par  L.  Niesten,  pp.  31^ 
with  plate.  Ihe  Author. 

Jena,  von  Otto  Knopf,  pp.  6.  Ihe  Author^ 

The  Stellar  Cluster  x  Persei  Micrometrically  Surveyed,  by  O.  A.  L, 
Pihl,  pp.  107,  with  plates. 

The  Author. 

Beschreibung  der  Ausstellungs-Gegenstande,  von  Prof.  K.  W.  Zenger, 
pp.  36. 

The  Author. 

Ephemeris  for  Physical  Observations  of  Jupiter,  1891,  by  A.  Marth,. 
pp.  17. 

Ephemeris  for  Physical  Observations  of  the  Moon,  1891,  May  11  to- 
August  31,  by  A.  Marth,  pp.  4. 

The  Author. 

Results  of  Double-Star  Measures  at  Sydney  Observalory,  1882-90,. 
pp.  22. 

7.  A,  Pollock. 

The  Structure  of  the  Sidereal  Universe,  by  T.  W.  Backhouse,  F.R.A.S., 
pp.  21,  with  plates. 

The  Author. 

The  Zodiacal  Light,  by  M.  A.  Veeder,  M.D.,  pp.  12.  The  Author. 

A  Catalogue  of  Rutherfurd's  Photographic  Plates  of  the  Sun,  the  Moon,- 
and  the  Stars,  by  John  K.  Rees,  pp.  8. 

Ihe  Author, 

A  Catalogue  of  Binary  Stars  for  which  Orbits  have  been  Computed,^ 
by  J.  E.  Gore,  M.R.I.A.,  &c.,  pp.  29. 

On  the  Orbit  of  the  Binary  Star  35  Comae  Berenices  =  S  1687,  \yf 
J.  E.  Gore,  M.R.I.A.,  &c.,  pp.  4. 
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Observations  of  the  Variable  Star  /x  Cephei,  by  J.  £.  Gore,  F.R.A.S., 
pp.  2.  The  Author, 

On  the  74oz.   Compressed -Air  Flying-Machine,  with  four  diagrams, 

by  L.  Hargraves,  pp.  4. 
Nos.  13  and  14  Compressed-Air  Flying-Machines,  pp.  8,  with  plates, 

by  L.  Hargraves. 
On  a  Wave-propelled  Vessel,  by  L.  Hargraves,  pp.  2,  with  plates. 

Ike  Author, 

On  the  North-East  Coast  of  British  New  Guinea,  &c.,  by  J.  P.  Thomson, 
F.R.S.G.S.,  &c.,  pp.  11.  The  Author, 

Zweites  Verzeichniss  von  Meteorbahnen,  herausg.  von  J.  Plassmann, 

pp.  28. 
Beobachtungen  Veranderlicher  Sterne,  von  J.  Plassmann,  Theil  2,  pp.  25. 

The  Author, 

Plants  Indigenous  and  Naturalised  in  the  Neighbourhood  of  Sydney, 

by  W.  Woolls,  Ph.D.,  &c.,  New  Edition,  pp.  71. 
On  the  Classification  of  Eucalypts,  by  W.  Woolls,  Ph.D.,  &c.,  pp.  18. 

The  Author, 
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REPORT 


OF  THE 


WINDSOR    OBSERVATORY, 


For  1892. 


'The  following  Report  contains  a  summary  of  the  work  done  at 
the  Observatory  during  the  year  1892,  and  it  will  be  found  to  be 
about  the  most  satisfactory  yet  presented. 

Buildings  and  Instruments. 

The  buildings  and  instruments  have  not  been  added  to 
during  the  year.  An  enlargement  of  the  circular  chamber  which 
accommodates  the  8-inch  equatorial  was  contemplated,  but  this 
desirable  improvement  has  not  yet  been  carried  out. 

Position  of  the  Observatory. 

No  further  investigation  oi  the  geographical  position  of 
the  Observatory  has  been  made.  The  old  co-ordinates  are, 
therefore,  still  adopted,  namely: — Longitude  from  Green- 
wich =  lOh.  3m.  20-51s.  E. ;  Latitude  =  —  33^  36'  30-8''. 

Meridian  Work. 

The  sidereal  chronometer,  John  Poole,  No.  2962,  was 
employed  throughout  the  year  as  the  time-keeper  of  the 
Observatory,  being  regulated  by  means  of  the  3-inch  transit 
instrument  described  in  former  reports.  The  customary  table  is 
given  showing  the  errors  of  the  transit  instrument  and  of  the  chro- 
nometer, and  it  will  be  seen  that  the  rate  of  the  latter  has  been 
satisfactory.  It  will  be  unnecessary  to  repeat  here  the  descrip- 
tion of  the  methods  by  which  the  errors  of  the  transit  instrument 


4 


are  determined,  and  the  reader  is  therefore  referred  to  the 
report  for  1890.  The  equatorial  distances  of  the  outer  wires 
from  the  middle  wire  in  sidereal  time  were  adopted  as : 
A  =  +  20058s.,  B  =  +  10-488S.,  D  =  -  9-459s.,  E  =  -  19018s. 
with  a  reduction  of  +•  0'414s.  to  the  middle  wire  for  an  equatorial 
star  when  all  the  wires  have  been  observed.  These  values  were 
derived  from  a  reduction  of  all  the  transits  of  circumpolar  stars 
observed  in  1891.  A  reduction  of  all  the  transits  of  circumpolar 
stars  for  1892  gives  the  following  values: — A  =  4-  20060s., 
B  =  -f  10-508s.,  D  =  -  9-463s.,  E  =  -  1901 3s.,  with  a 
reduction  of  +  0*418s.  to  the  middle  wire.  These  will  be 
employed  for  1893.  It  will  be  seen  from  the  table  that  only  one' 
adjustment  was  made  for  level  and  that  none  was  made  for 
either  collimation  or  azimuth  during  the  year.  The  number  of 
separate  determinations  for  level,  collimation  and  azimuth  were 
respectively  380,  43  and  163.  To  understand  the  steadiness  of. 
the  last  two  adjustments  it  will  only  be  necessary  to  inspect  the 
following  table,  which  gives  the  extreme  values  of  the  errors  for 
each  of  the  last  five  years,  for  it  must  be  borne  in  mind  that  no 
adjustment  has  been  made  in  either  respect  during  that  period  : — 


Collimation  Error. 

Azimuth  Error. 

18. 

1 

Year. 

No.  of 

Determina- 

tions. 

Extremes. 

No.  of 
Determina- 
tions. 

Extremes. 

n 

a 

// 

n 

// 

1888. 

64 

+4-5 

-1-5 

89 

- 1305 

-0-28 

-5-37 

1889. 

42 

+3-6 

00 

106 

-14-94 

-1'45 

-8-09 

1890. 

38 

4- 4-4 

+0-6 

133 

-13-96 

-3-92 

-9.32 

1891. 

50 

+  60 

-0-4 

186 

-1313 

-1-29 

-7.87 

1892. 

48 

+3-8 

00 

163 

- 10-30 

-fO-24 

-515 

In  the  following  table  the  errors  enclosed  in  square  brackets 
have  been  simply  interpolated  from  preceding  and  following 
observed  values.  The  apparent  right  ascensions  of  both  clock 
and  azimuth  stars  have  throughout  been  interpolated  from  the 
American  Ephemeris^  and  corrected  for  daily  aberration.  In 
this  connection  it  will  not,  perhaps,  be  thought  impertinent  to 


point  out  a  serious  defect  in  the  Star  Ephemeris  of  our  own 
Nautical  Almanac^  and  that  is  the  almost  total  absence  of 
stars  useful  for  the  determination  of  azimuths  in  the  Southern 
Hemisphere.  A  few  southern  stars  were  added  to  the  list  in 
1891,  but  they  are  not  sufficiently  south  to  afford  good  determi- 
nations of  azimuth.  The  addition  of  stars  of  the  6th  magnitude 
and  upwards  in  high  south  declination,  if  only  one  for  each  hour 
of  right  ascension,  would  be  a  decided  improvement  in  this 
respect;  and  it  is  hoped  this  suggestion  may  not  pass  unnoticed 
by  the  present  worthy  superintendent  of  the  national  ephemeris. 
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Extra-Meridian  Work. 

Although  the  year  1892  was  characterised  by  a  very  large 
proportion  of  cloudy  nights,  an  unusually  large  amount  of  good 
work  was  done  in  this  department.     It  is  as  follows  : — 

OCCULTATIONS  OF  STARS  BY  THE  MoON.— Observations  of 

« 

these  phenomena  were  made  with  the  8  and  4.i-inch  equatorials 
comprising  twenty-six  disappearances  at  the  dark  and  six  at  the 
bright  limb,  and  six  reappearances  at  the  dark  and  seven  at  the 
bright  limb,  altogether  forty-five  phases.  All  the  stars  with  the 
exception  of  one  were  identified  from  equatorial  observations  at 
the  time,  and  nearly  all  of  them  are  to  be  found  in  modern 
catalogues.  Eleven  of  the  stars  in  the  occultation  list  of  the 
Nautical  Almanac,  were  observed  in  both  phases.  1  he 
observations  have  been  forwarded  to  the  Astronomische  Nach" 
richten.  Last  year's  work  brings  the  total  number  of  occultation 
phases  observed  here  during  the  period  1864-92  up  to  534, 
namely,  494  disappearances  and  40  reappearances.  It  may  be 
added  that  care  is  always  taken  to  secure  a  group  of  star- 
transits  for  time  as  near  as  possible  to  the  observation  of  an 
occultation. 

Phenomena  of  Jupiter's  Satellites. — The  8-inch  equa- 
torial was  usually  employed  in  observing  these  phenomena,  but 
in  consequence  of  the  unusually  heavy  work  in  the  comet 
department  few  observations  have  been  secured.  They  are  as 
follows: — Transit  ingress — I.l,  II. 1,  III.l ;  Transit  egress — 1.2, 
III.l ;  Occultation  disappearances,  II. 1,  III.l ;  Occultation  reap- 
pearances, III.l ;  Eclipse  reappearances,  1.4,  II.2.  Observations 
were  made  on  two  or  three  occasions  of  the  phenomena  pre- 
sented by  the  third  satellite  in  transit  across  the  disc  of  its 
primary.  These  have  already  appeared  in  the  publications  of 
the  Astronomical  Society  of  the  Pacific. 

Conjunction    of    Mars   and   Iota  Aquarii. — Twenty 

good  comparisons  of  the  planet  and  star  were  obtained  shortly 
after  the  conjunction  by  means  of  the  filar  micrometer  on  the 
8-inch  equatorial,  and  the  results  have  been  published  in  the 
RAS^  Monthly  Notices, 

Comets. — Four  comets  have  been  observed  during  the  year. 
The  Kiel  cable  message  announcing  the  discovery  by  Swift  of  a 
bi'fght  comet  on  March  6  was  received  here  on  the  9th,  but  the 
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comet  could  not  be  observed  till  the  morning  of  the  11th,  civil 
time.  An  excellent  set  of  comparisons  was  obtained  with  the 
8-inch  telescope  and  filar  micrometer.  Cloudy  weather  then 
intervened,  and  it  was  not  till  the  morning  of  the  22nd  that 
another  position  could  be  secured.  It  was  steadily  followed 
from  that  time  till  May  3,  when  it  had  gone  too  far  north  for 
observation.  The  comet  throughout  the  period  of  its  visibility 
could  be  well  seen  in  a  bright  field,  and  admitted  of  accurate 
observation.  It  was  observed  on  March  10,  21,  22,  26,  April 
9,  10.  11,  12,  13,  14,  15,  16,  22,  23,  astronomical  time,  with  the 
8-inch,  and  on  April  30,  May  1,  2,  with  the  4i-inch  telescope. 
Altogether  246  comparisons  were  obtained,  the  number  of  com- 
parison stars  being  29.  The  results  have  long  since  been  pub- 
lished in  the  Astronomische  Nachrichten.  The  second  observed 
comet  was  the  well-known  periodical  comet  of  Winnecke.  It 
was  found  with  the  4i-inch  equatorial  on  June  12  in  the  position 
assigned  to  it  in  Dr.  von  Haerdtl's  ephemeris,  but  as  it  was 
low  in  the  north-west,  and  therefore  favourably  situated  for 
northern  observers,  no  observations  were  then  attempted.  It 
passed  conjunction  with  the  sun  on  July  7,  and  was  first  observed 
here  on  July  17  as  a  morning  object,  and  was  well  followed  till 
September  27.  The  astronomical  dates  of  observation  are  July 
17,  19,  20,  21,  22,  23,  24,  27,  28,  29,  August  2,  3, 15,  23, 25,  26,  27, 
September  16.  17,  18,  20,  22,  26,  27.  The  comparisons  were 
made  with  the  square  bar-micrometer  in  a  dark  field,  the  4^-inch 
telescope  being  employed  on  July  17  and  the  8-inch  instrument 
on  the  other  dates.  The  total  number  of  comparisons  is  248, 
and  of  the  comparison  stars  29.  The  results  have  recently 
appeared  in  \\i^  Astronomische  Nachrichten y  the  R.A,S,  Monthly 
Notices^  and  the  Journal  of  the  Royal  Society  of  New  South 
Wales,  On  November  12  a  cable  message  from  London  appeared 
in  the  colonial  newspapers  announcing  that  a  comet  had  been 
discovered  in  the  constellation  Andromeda,  and  a  few  days  after- 
wards another  appeared  to  the  effect  that  the  comet  would  be 
within  a  million  of  miles  of  the  earth  on  November  27.  There 
was  no  difficulty  in  finding  the  object  with  an  ordinary  opera- 
glass,  and  it  was  found  that  both  it  and  the  Great  Nebula  could 
be  embraced  in  the  same  field  of  view.  Bearing  in  mind  the 
startling  announcement  in  the  newspapers  and  the  fact  that  the 
comet  was  near  the  radiant  of  the  Andromeds,  the  author  strongly 
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suspected  that  our  new  visitor  might  turn  out  to  be  a  fragment 
of  the  lost  comet  of  Biela.  The  object  was  accordingly  followed 
till  it  was  barely  distinguishable.  Observations,  rough  in  their 
character,  were  secured  on  November  13,  15,  18,  19,  20,  22,  23, 
24,  with  the  square  bar-micrometer  on  the  4i-inch  equatorial^ 
embracing  50  comparisons  and  5  comparison  stars.  The 
resulting  positions  have  recently  appeared  in  the  Astronomische 
Nachrichten  and  the  journal  of  the  Royal  Society  of  New 
South  Wales,  It  was  soon  obvious  that  the  comet  could  have 
no  relation  to  that  of  Biela.  ^  The  fourth  comet  observed  here  is 
that  discovered  by  Brooks  on  August  28  last.  After  being  well 
observed  in  the  northern  hemisphere  it  came  south  and  was  first 
seen  here  on  the  morning  of  November  29,  civil  time.  It  was  well 
observed  till  the  close  of  the  year  with  a  square  bar-micrometer 
on  the  4^  and  8-inch  equatorials,  the  astronomical  dates  of 
observation  being  November  28,  29,  December  8,  9,  12,  13,  14, 
15,  20,  21,  23,  24,  28,  29.  the  number  of  comparisons  177  and 
the  comparison  stars  23.  It  has  since  been  well  followed  down 
to  June  19,  1893,  but  these  observations  will  properly  be 
accounted  for  in  the  report  for  that  year.  It  may  here  be  men- 
tioned that  in  accordance  with  a  request  from  Professor  Krueger, 
of  the  Royal  Observatory,  Kiel,  a  search  was  made  for  Comet 
Tempel,  1867,  II.,  in  the  region  indicated  in  Gautier's  sweeping 
ephemeris.  The  sweep  was  carefully  made  on  June  19,  between 
17h.  30m.  and  18h.  50m.  of  R.A.  and  25^  and  32^  of  south 
declination,  which  well  covers  the  ephemeris  positions  on  the 
three  assumptions  of  perihelion  passage,  but  although  the  moon 
was  absent  and  the  sky  brilliantly  clear  no  trace  could  be  found 
of  the  comet. 

Double  Stars. — The  following  southern  double  stars  were 
observed  with  the  8-inch  equatorial,  and  the  measures  have 
already  been  published  by  the  Royal  Astronomical  Society: — 
p  Eridani,  h  4373,  a  Crucis,  y  Centauri,  y  Virginis,  ^  Muscle, 
h  4634,  a  Centauri,  ir  Lupi,  Lacaille  6477,  p  Ophiuchi, 
36  Ophiuchi,  Brisbane  6556,  and  y  Coronae  Australis. 

Variable  Stars. — A  few   comparisons   of  n\  Argfls  and 

/?.   Carinae   were   made   with   neighbouring  stars.     It   is    very 

much  to  be   regretted   that  the   author's   close   application   to 

other  departments  of  observation  has  prevented  due  attention 

to  these  two  interesting  variables. 
B 
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Meteorological  ObservatioiiB. 

These  were  made  regularly  at  9h.  a.m.  throughout  the 
year,  and  the  rainfall  results  have  been  sent  to  the  Government 
Astronomer  for  incorporation  with  similar  results  obtained  at 
the  numerous  stations  in  the  colony  under  his  superintendence. 
Last  year  is  the  thirtieth  in  this  department  of  observation. 

Pablications. 

The  following  is  a  list  of  the  papers  published  by  the 
author  in  scientific  journals,  being  a  continuation  of  that 
which  appeared  in  previous  reports : — 

Observations  of  Ceres  and  of  Comets,  1891,  II. 
(Wolf),  and  1892,  I.  (Swift).— See  Report  for  1891,  and 
p.  15  of  the  present  Report.  Astronomische  Nachrichten, 
Band  CXXXI.,  No.  3123,  p.  41;  Journal  of  the  Royal  Society 
of  New  South   Wales,  Vol.  XXVI.,  p.  335. 

The  Conjunction  of  Venus  and  Jupiter,  1892,  Feb.  6 

(as  a  test  of  the  power  of  unassisted  vision). — Cloudy  weather 
prevented  the  observation  of  this  phenomenon  at  Windsor,  but 
in  response  to  the  author's  suggestion  it  was  observed  with 
the  naked  eye  by  several  persons  in  New  South  Wales.  The 
paper  embodies  the  observations  thus  made,  and  the  conclusion 
derived  from  them.  Journal  of  the  British  Astronomilcal 
Association,  Vol.  II.,  p.  325.  * 

Observations     of     the     Phenomena     of    Jupiter's    \ 
Satellites   in    1891. — See   Report  for   1891,   p.  15.     R.AS. 
Monthly  Notices,  Vol.  LIL,  p.  598. 

Observations    of    Winnecke's    Comet  in   1892. — See 

this  Report,  p.  16.  R.AS.  Monthly  Notices,  Vol.  LIII.,  p.  70, 
and  Astronomische  Nachrichten,  Band  CXXXI.,  No.  3144, 
p.  405.  Journal  of  the  Royal  Society  of  New  South  Wales, 
Vol.  XXVI.,  p.  335. 

Observations  of  Comet,  1892,  III.  (Holmes). — See  this 

Report,  p.  16.  Astronomische  Nachrichten,  Band  CXXXIL, 
No.  3146,  p.  25.  Journal  of  the  Royal  Society  of  New  South 
Wales,  Vol.  XXVI.,  p.  332. 

Physical    Observations   of  Jupiter's  Satellites  in 

Transit. — ^The  following  transits  were  observed  : — Sat.  II., 
September    12,    1891;    Sat.    III.,    October    2,    1891;   Sat.   I., 
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October  19,  1891;  Sat.  III.,  October  30,  1892;  Sat.  III., 
December  12,  1892.  Publications  of  the  Astronomical  Society 
of  the  Pacific,  Vol.  V.,  1893,  No.  28,  p.  40. 

Observations  of  Maks  and  t  Aquarii  near  their 
Conjunction,  1892,  November  4. — See  this  Report,  p.  15. 

RA.S.  Monthly  Notices,  Vol.  LIII.,  p.  341. 

T^  Arietis — Is  IT  Single,  Double,  or  Triple? — This 

communication  furnishes  extraordinary  phenomena  observed 
during  the  occultation  of  this  star  at  the  moon's  dark  limb,  at 
Windsor,  on  January  26,  1893,  which  point  strongly  to  the 
probable  triple  character  of  the  star.  Journal  of  the  British 
Astronomical  Association,  Vol.  III.,  No.  4,  p.  187. 

Results  of   Double    Star    Measures   at   Windsor, 

N.S.W.,  in  1892.     RA.S.  Monthly  Notices,  Vol.  LIII.,  p.  369. 

The  Library. 

This  important  department  of  the  Observatory  continues  to 
be  enriched  by  presents  from  various  scientific  institutions 
and  individuals.  A  list  of  all  the  presents  during  the  year  is 
presented  at  the  close  of  this  Report  with  the  best  acknowledg- 
ments of  the  proprietor.  It  will,  perhaps,  be  again  advisable  to 
notify  correspondents  and  donors  of  publications  that  the  author's 
complete  address  is  "  The  Observatory,  the  Peninsula,  Windsor, 
New  South  Wales,  Australia."  It  is  particularly  requested  that 
the  name  of  the  Colony  may  be  given  in  the  address,  inasmuch 
as  Australia  is  a  term  which  embraces  several  "  Colonies  "  and 
several  "Windsors." 

Personal  Establishment. 

This  remains  the  same  as  in  former  years.  All  the  astro- 
nomical and  nearly  all  the  meteorological  observations  have  been 
made  by  the  proprietor.  During  an  occasional  absence  from 
home,  the  latter  observations  have  been  made  by  his  son.  The 
greater  portion  of  the  astronomical  reductions  has  been  made 
by  the  former.  As  a  computer  is  not  permanently  engaged, 
he  has  to  avail  himself  of  occasional  assistance.  It  is,  however, 
difficult  to  get  the  occasional  services  of  a  quick  and  accurate 
computer.  Mr.  Murray  L.  Allen,  of  Collector,  has  been  engaged 
in  the  calculation  of  star  reductions,  parallax  factors,  and  sundry 
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other  data ;  but  check  calculations  of  these  results  have  been 
made  by  different  forms  by  the  author  himself.  Those  calcula- 
tions which  are  not  done  in  duplicate  are  usually  made  according 
to  forms,  which  are  themselves  in  their  nature  self-checking. 
The  meteorological  sums  and  means  have  been  calculated  by 
the  author's  son,  and  also  by  Mr.  Victor  Mayers.  The  latter  has 
also  been  employed  in  some  other  reductions  which  required 
the  use  of  natural  numbers  only.  Every  precaution  has  been 
taken  to  make  both  the  observations  and  their  reductions  as 
trustworthy  as  possible.  The  author  has  again  to  acknowledge 
the  volunteer  services  of  Mr.  R.  T.  A.  Innes,  of  Sydney,  F.R.A.S., 
in  providing  him  with  his  prediction-calculations  of  the  occuU 
tations  of  Nautical  Almanac  stars. 

Observations  Becently  Utilized. 

The  Windsor  measures  of  y  Coronae  Australis  in  1887, 
1888,  1889,  1890  and  1891,  and  of  y  Centauri  in  1882,  1887, 
1888,  and  1890  have  recently  been  employed  by  Mr.  J.  E.  Gore, 
F.R.A.S.,  in  redeterminations  of  the  orbits  of  these  interesting 
binaries.  The  measures  of  a  Centauri  in  1881, 1884,  1885,  1886, 
1887,'  1888,  1890  and  1891,  have  also  been  turned  to  account  by 
Mr.  E.  B.  Powell,  F.R.A.S.  in  testing  the  elements  published  by 
him  in  the  Monthly  Notices  for  April,  1886.  See  R,AS,  Monthly 
Notices,  Vol.  LIL,  pp.  503  to  508.  The  measures  of  y  Coronae 
Australis  have  also  been  availed  of  by  Mr.  R.  P.  Sellors,  B.A., 
of  the  Sydney  Observatory,  in  a  more  recent  investigation  of  the 
orbit  of  this  star.  See  R.AS,  Monthly  Notices,  Vol.  LIII., 
p.  45.  In  Dr.  Friedrich  Hayn's  elaborate  memoir  "  Bahn- 
bestimmung  des  Cometen,  1862,  III.,"  published  in  1889,  but 
only  recently  received,  the  Windsor  observations  of  that 
celebrated  comet  are  fully  discussed.  This  circumstance  is 
peculiarly  interesting  in  the  history  of  the  Observatory,  because 
the  observations  referred  to  were  made  under  great  difficulties, 
and  were  the  first  ever  published  by  the  author  in  the  astronomical 
journals  of  the  northern  hemisphere.  The  older  of  the  two 
observatories  had  not  been  erected  at  the  time,  and  the  differential 
measures  of  the  comet  and  stars  of  comparison,  were  made  by 
means  of  a  ring-micrometer  adapted  to  the  old  3J-inch  refractor, 
which  was  itself  mounted  on  a  tripod  in  the  open  air,  and 
without  divided  circles  of  any  kind.     The  time  keeper  was  a 
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common,  but  excellent  eight-day  hall  clock  with  seconds 
pendulum ;  it  was  regulated  from  sextant  observations,  and  its 
beats  were  just  audible  at  the  telescope.  See  **  History  and 
Description  of  the  Observatory,"  pp.  5,  20,  38,  and  40.  The 
comparison  stars  were  identified  by  observing  their  transits 
across  the  field  of  the  telescope  in  connection  with  other  stars 
plainly  visible  to  the  naked  eye,  these  latter  being  themselves 
identified  by  sextant  observations  taken  on  the  same  evening. 
In  Dr.  Hayn's  investigation,  the  residuals  have  turned  out  as 
satisfactory  as  can  be  expected  under  the  circumstances  thus 
detailed.  The  greatest  divergences  from  the  provisional  orbit 
are  almost  wholly  in  the  declination  results,  a  circumstance 
which  might  be  expected  from  the  use  of  a  simple  ring-micrometer. 
The  Windsor  telescope  was,  moreover,  the  smallest  employed  at 
the  twenty-seven  stations  from  which  the  comet  was  observed. 
The  Windsor  observations  of  Comet,  1886,  II.,  have  just  been 
utilized  by  Pfarrer  A.  Thraen  in  his  "Definitive  Bahnbestim- 
mung  des  Cometen,  1886.  II."  in  Astronomische  Nachrichten, 
Nos.  3160  and  3161.  The  observations  were  made  with  a 
square  bar-micrometer  on  the  4J-inch  equatorial,  and  have 
turned  out  equal  to  those  made  with  much  larger  instrumental 
means.  The  fifteen  Windsor  positions  originally  published 
have,  without  a  single  rejection,  been  accepted  for  the  final 
correction  of  the  orbit. 

Work  Proposed  for  the  Tear  1893. 

The  main  work  of  the  Observatory  consists  of  the 
observations  of  lunar  occupations  of  stars,  southern  comets  and 
'the  meteorological  instruments,  and  these  three  objects  will  be 
kept  steadily  in  view.  Many  suggestions  have  been  received 
from  eminent  astronomers  as  to  work  desirable  to  be  done,  but 
the  author  much  regrets  that  he  is  unable  to  comply  with  them. 
Indeed,  the  time  is  at  hand,  when  he  will  have  to  seek  some 
relaxation,  for  the  work  during  the  past  few  years  has  been 
sufficient  to  tax  his  powers  to  the  utmost.  In  due  time,  however, 
he  trusts  to  take  up  the  work  again  with  renewed  energy. 


July  \st,  1893. 
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PRESENTS  RECEIVED  FOR  THE  LIBRARY  DURING 

THE  YEAR  1892. 


[Note. — The  Names  of  the  Donors  are  printed  in  Italics.] 


Description  of  the  Star  Camera  at  the  Sydney  Observatory,  pp.  12,  with 

plates. 
Results  of  Double  Star  Measures  at  Sydney  Observatory,  pp.  22. 
Preparations  now  being  made  in  Sydney  Observatory  for  the  Photo- 
graphic Chart  of  the  Heavens,  by  H.  C.  Russell,  B.A.,  etc.,  pp.  10, 

with  plates. 
Results  of  Meteorological  Observations  in  N.  S.  Wales,   during  1889, 

pp.  VIIL,  148,  with  maps. 
Meteorological  Observations  in  N.  S.  Wales,  1880,  1881, 1882. 
Meteorological  Observations  in  N,  S.  Wales,  1883,  1884. 
Results  of  Rain,  River  and  Evaporation  Observations  in  N.  S.  Wales, 

during  1890,  pp.  174,  with  maps,  two  copies. 
Cyclonic  Storm  or  Tornado  in  the  Gwyder  District,  by  H.  C.  Russell, 

B.A.,  etc.,  pp.  3. 
Note  on  the  Rate  of  Growth  of  some  Australian   Trees,  by  H.   C. 

Russell,  B.A.,  etc.,  pp.  4. 
Physical  Geography  and  Climate  of  N.  S.  Wales,  by  H.  C.Russell,  B.A., 

etc.,  2nd  Ed.  pp.  35,  with  maps  and  two  diagrams. 

The  Government' Observatory i  Sydney, 

Monthly  Record  of  Results  of  Observations  in  Meteorology,  Terrestrial 
Magnetism,  etc.,  at  the  Melbourne  Observatory,  etc.,  from  September, 

1891,  to  June,  1892,  both  inclusive. 

Ihe  Government  Observatory^  Melbourne, 

Meteorological  Observations  at  Adelaide  Observatory  and  other  places 

in  South  Australia,  etc.,  in  1889. 
Monthly  Rainfall  Returns  for  South  Australia,  from  October,  1891,  to 

August,  1892,  both  inclusive. 

The  Government  Observatory y  Adelaide. 

Standard  Weather  Chart  of  Australasia  and  Surrounding  Regions,  for 

1892,  March  28,  9  h.  a.m. 

The  Government  Weather  Bureau,  Brisbane, 

Monthly  Record  of  Meteorological   Observations  at  Hobart,  etc.,  for 
1891,  November  and  December. 

Ihe  Government  Meteorological  Observatory,  Hobart, 

Proceedings  and  Transactions  of  the  Queensland  Branch  of  the  Royal 
Geographical  Society  of  Australasia,  Vol.  VII.,  Parts  I.  and  11. 
The  Queensland  Branch  of  the  R.  Geograph.  Society  o/  Australasia, 

The  Surveyor  for  1892.     Complete  in  Monthly  Parts. 

The  Institution  of  Surveyors,  New  South  Wales, 

Report  of  the  Trustees  of  the  Free  Public  Library,  Sydney,  for  1891, 
pp.  15.  The  Free  Fublic  Library,  Sydney, 
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Astronomical  Explanation  of  a  Glacial  Period,  by  Sir  R.  Ball,  Section 

A.,  Hobart,  January  8,  1892,  pp.  8,  two  copies. 
Remarks  on  the  above  Paper,  by  A.  B.  Biggs,  pp.  5. 
Report  of  Committee  No.  1,  Seismological  Phenomena  in  Australasia, 

pp.  33. 
On  the  Proposed  "  Leake "  School  of  Practical   Astronomy,  by  H.  C. 

Russell,  F.R.S.,  etc.,  pp.  6. 
On   the  Application  of  Photography  to   Geological  Work,  by  J.  H. 

Harvey,  Section  C,  pp.  2. 
On  the  Presence  of  Magnetite  in  certain  Minerals  and  Rocks,  by  A. 

Liversidge,  M.A.,  etc.,  pp.  8. 
On  Iron  Rust  Possessing  Magnetic  Properties,  by  A.  Liversidge,  M.A., 

etc.,  pp.  18. 

The  Aust,  Association  /or  the  Advancement  of  Science^  Hobart, 

Results  of  Astronomical  and  Meteorological  Observations  at  Radcliflfe 
Observatory  in  1887,  Vol.  XLV.,  pp.  XX.,  112,  XIIL,  131.  ^ 

Ihe  Radcliffe  IVustees, 

Second  Glasgow  Catalogue  of  2156  Stars  for  1890,  by  R.  Grant,  M.A., 
etc.,  pp.  XXX VI.,  182.  The  Glasgow  Observatory, 

Weekly    Weather    Reports    from    January  10  to  July  15,  1891,  and 

Quarterly  Summary. 
Weekly  Weather  Reports  from  August  1,  1891,  to  January  2,  1892,  with 

Monthly  Summaries  for  1891. 
Monthly  Weather  Reports,  May  to  December,  1887. 
Quarterly  Weather  Reports,  Part  III.,  July-September,  1880,  and  Part 

IV.,  October-December,  1880. 
Hourly  Means  of  the  Readings,  etc.,  at  Four  Stations  under  the  Meteoro- 
logical Council,  1887. 
Hourly  Means  at  the   Four  Observatories  under  the   Meteorological 

Council,  1888,  pp.  112. 
Report  of  the  Meteorological  Council  to  the  Royal  Society  for  the  year 

ending  March  31,  1891,  pp.  106. 
Meteorological  Observations  at  Stations  of  the  Second  Order  for  1887. 
Harmonic  Analysis  of  Hourly  -  Observations  of  Air  Temperature  and 

Pressure  at  British  Observatories,  pp.  92. 
Ten  Years'  Sunshine  in  the  British  Isles,  1881-1890,  pp.  58,  with  maps. 

The  Meteorological  Ofice,  London, 

Report  of  the  Kew  Committee  for  the  Fourteen  Months  ending  Decem- 
ber 31,  1891,  pp.  34.  The  Kew  Observatory. 

Results  of  the  Meteorological  and  Magnetical  Observations  at  Stony- 
hurst  College  Observatory  for  1891,  pp.  73. 

The  Btonyhurst  College  Observatory. 

Report  on  the  Temple  Observatory,  Rugby,  for  1891,  pp.  2. 

The  Temple  Observatory. 

Lunar  Radiant  Heat,  measured  at  Birr  Castle  Observatory  during  the 
Total  Eclipse  of  January  28,  1888,  by  Otto  Boeddicker,  (Ph.D.,) 
pp.  17,  with  diagrams. 

Birr  Castle  Observatory,  Farsonstown. 
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Report  of  Wolsingham  Observatory  for  1891,  pp.  2. 

The  Wolsingham  Observatory, 

Results  of  Observations  of  the  Fixed  Stars  with  the  Meridian  Circle  at 
the  Government  Observatory,  Madras,  in  1871,  1872  and  1873, 
pp.  XIX.,  266,  and  in  1874,  1875  and  1876,  pp.  XXIIL,  168. 

Results  of  Meteorological  Observations  at  Madras,  1861-1890,  pp.  394. 

The  Government  Observatory,  Madras, 

The  Monthly  Weather  Review  from  August,  1891,  to  July,  1892,  both 

inclusive. 
Toronto  General  Meteorological  Register  for  1891. 
Report  of  the  Meteorological  Service  of  the  Dominion  of  Canada,  by 

C.  Carpmael,  M.A.,  &c.,  for  1888,  pp.  XLIV.,  293. 

The  Meteorological  Office,  Toronto, 

Report  of  the  U.S.N.  Observatory  for  the  year  ending  June  30, 1891, 

pp.  13. 
Observations  made  at  the  U.S.N.  Observatory,  Washington,  during  1886, 

pp.  XCIX.,  221  and   100,  with  plates;    also   during   1887,  pp. 

LXXXV.,  170,  with  three  Appendices,  pp.  37,  99,  261,  and  10  plates. 
Meteorological   Observations  and   Results  at  the  U.S.N.  Observatory, 

1883-1887,  pp.  261. 
A  Report  upon  some  of  the  Magnetic  Observatories  of  Europe,  by  C.  C. 

March,  U.S.N.,  pp.  37,  with  6  plates. 
Magnetic   Observations  at  the   U.S.N.  Observatory  in  1890,  by  J.  A. 

Hoogewerff,  U.S.N.,  pp.  99,  with  4  plates. 
Magnetic   Disturbances,  76th  Meridian,  M.T.,  from  January  to  May, 

1892;  sheet. 
Astronomical  Papers  for  the  use  of  the  American  Ephemeris  and  Nautical 

Almanac,  comprising  Vol.  II.,  Part  VI. ;  the  N.P.  Distances  of  the 

Greenwich  and  Washington  Transit  Circles,  and  the  Constant  of 

Nutation,  by  Prof.  S.  Newcomb,  p.  407  to  490,  two  copies ;  Vol. 

III.,  Part  v.,  Periodic  Perturbations  of  the  Four  Inner  Planets,  by 

S.  Newcomb,  p.  391  to  p.  674,  two  copies. 

The  U,S,N.  Observatory,  Washington, 

The  American  Ephemeris  and  Nautical  Almanac  for  1894,  1st.  Ed. 
pp.  532. 

Office  of  the  American  Ephemeris, 

Reports  on  the  Observations  of  the  Total  Eclipse  of  the  Sun,  Dec.  21-22, 
1889,  and  of  the  Total  Eclipse  of  the  Moon,  July  22,  1888,  pp.  121, 
with  plates,  and  Catalogue  of  the  Library  of  the  Lick  Observatory, 
part  I.  to  July  1,  1890,  pp.  121.  The  Lick  Observatory. 

Bulletin  of  the  Franklin  Institute  for  Nov.,  Dec,  1891,  Jan.,  March,  April, 

May,  Sept.,  Oct.,  1892. 
The  Port  of  Philadelphia,  by  Prof.  L.  M.  Haupt,  C.E.,  pp.  23. 
The  United  States  Life-Saving  Service,  by  H.  L.  Piper,  pp.  22. 
Joves*  Autograph,  by  W.  N.  Jennings,  pp.  3,  with  plates. 
Bearing  Metal  Alloys,  by  C.  B.  Dudley,  Ph.D.,  pp.  28. 
Philadelphia  as  a  Seaport,  by  Capt.  F.  A.  Mahan,  pp.  34. 
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Aluminium — Its  Manufacture  and  Uses  from  an  Engineering  Standpoint, 

by  A.  E.  Hunt,  C.E.,  pp.  31. 
Annual  Report  of  the  Director  of  the  Drawing  School  of  the  Franklin 

Institute  for  1891-92,  pp.  2. 
List  of  Duplicates  recently  added  to  the  Library  of    the    Franklin 

Institute,  pp.  8. 
A  Practical  Consideration  of  Compressed  Air,  by  W.  L.  Saunders,  C.E., 

pp.  24,  with  diagram. 
Eyesight  in  Middle  Life  and  Old  Age,  with  hints  for  its  care,  &c.,  by 

L.  W.  Fox,  M.D.,  pp.  16. 
Notes  on  the  Blast  Furnace,  by  J.  M.  Hartman,  pp.  14,  with  plates. 
A  Motor  without  Fuel,  and  the  Second  Principle  of  Thermo  Dynamics, 

by  Dr.  H.  Mahner,  pp.  20. 
The  Present  Status  of  the  Storage  Battery  System  of  Street  Railway 

Propulsion,  by  P.  G.  Salom,  pp.  10. 
Oleomargarin,  by  Prof.  G.  C.  Caldwell,  pp.  30. 

The  Franklin  Institute,  Philadelphia, 

Report  of  the  Yale  University  Observatory  for  1891-92,  pp.  26. 

Yale  University  Observatory > 

The  Califomiari  Illustrated  Magazine  for  April,  1892. 

The  Academy  of  Sciences,  San  Francisco. 

Photograph  of  the  Equatorial  of  the  Warner  Observatoiy. 

The  Warner  Observatory,  V,S.A, 

Rapport  Annuel  sur  TEtat  de  il'Observatoire  de  Paris  pour  1891, 
pp.  39. 

The  Paris  Observatory. 

Relations  des  Ph6nombnes  Meteorologiques  deduites  de  leur 
variations  diurnes  et  annuelies,  par  Ch.  Andr^,  pp.  168,  including 
6  plates. 

Meteorologie  Lyonnaise  par  Ch.  Andr6,  1887-88,  pp.  76,  1888-89, 
pp.  81,  et  1889-90,  pp.  86. 

Recherches  sur  TEquation  Personnelle,  par  M.  F.  Gonnessiat,  pp.  167. 

The  Observatory^  Lyons. 

Per  Brorsen*sche  Comet,  I.  Theil,  Die  Verbindung  der  Erscheinungen, 
1873,  und  1879,  und  die  Vorausberechnung  fur  1890,  von  Prof.  Dr. 
E.  Lamp,  pp.  68. 

The  Royal  Observatory,  Kiel, 

Gottinger  Stem-Catalog  fur  1860,  nach  Beobachtungen  von  Klinkerfues. 
pp.  XXVIII.,  77. 

The  Boy  a  I  Observatory  Gbttingen. 

Magnetische  und  Meteorologische  Beobachtungen  an  der  k.  k.  Stemwarte 
zu  Prag  im  Jahre,  1891,  pp.  XVI.,  41. 

The  Observatory,  Prague. 

Xeteorologische  Beobachtungen  angestellt  am  Haynald-Observatorium 
zu  Kalocsa,  1886-88,  pp.  142,  with  diagrams. 

Archbishop.  Haynald's  Observatory,  Kalocsa. 
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Pablicationen  der  v'Kuffner'schen    Stemwarte    in  Wien    (Ottakring), 
Band  II.  und  4  Tafeln.     Abth.  I.,  pp.  263 ;  Abth.  II.,  pp.  146. 

von  Kuff net's  Observatory^  Vienna. 

Recherches  sur  la  Rotation  du  Soleil,  par  N.  C.  Duner,  pp.  78,  with 

diagrams. 
Om  lakttagelserna  vid  Upsala  Observatorium  fur  Equinoktiats  Bestam* 

ning  varen  och  Hosten,  1889,  af  K.  Bohlin  och  C.  A.  Schultz- 

Steinheil,  pp.  58. 
Definitive  Bahn-Elemente  des  Kometen,  1840,  IV.,  von.  C.  A.  Schultz* 

Steinheil,  pp.  28. 

The  Upsal  Observatory. 

Bestamningar    af    polhojden  for  observatorium  i   Helsingfors,  af  A. 

Donner,  pp.  84. 
Walbeck's  Abhandlung  "  De  Forma  et  magnitudine  telluris,"  pp.  12. 

The  Observatory,  Helsingfors, 

Meteorologische  Beobachtungen  angestellt  in  Dorpat,  1890,  pp.  64,  und 

1891,  pp.  64. 
Bericht  uber  die  Ergebnisse  der  Beobachtungen  an  der  Regenstationen 

etc.,  fur  1889, 1890  und  1891,  pp.  34. 

The  Meteorological  Observatory,  Dorpat, 

Observations  faites  au  Cercle  Meridien  a  I'Observatoire  de  Varsovie  par 
I.  Wostokoif.      Partic  I.,  pp.  VIIL,  322. 

The  University  Observatory,  Warsaw^ 

Annales  de  TObservatoire  de  Kiew.    Vol.  III.,  pp.  237. 

The  Observatory,  Kiew, 

Osservazioni  Meterologiche  fatte  nell'anno  1890,  aH'Osservatorio  della 

R.  University  di  Torino,  pp.  53. 
Di  un  Notevole  Tipo  Isobarico  Subalpino  nota  del  Dott.  G.  B.  Rizzo, 

pp.  16,  with  plates. 
Variazioni  prodotte  dal  Calore  in  alcuni  Spettri  d'Assorbimento  nota  del 

Dott,  G.  B.  Rizzo,  pp.  9,  with  plates. 
Azimut  Assoluto  del  Seguale  Trigonometrico  di  Monte  Vesco  su'irorri- 

zonte  di  Torino  determinato  negli  anni  1890  e  1891  da  F.  Porro, 

pp.  52. 
Effemeridi  del  Sole  e  della  Luna  per  I'orrizonte  di  Torino,  1892,  T. 

Aschieri,  pp.  16. 

The  Observatory,  Turin. 

R.  Osservatorio  Astronomico  di  Brera  in  Milano,  Osservazioni  Meteoro- 
logiche,  1891. 

The  Observatory,  Milan. 

Sulla  Constante  della  Collimazion6  del  Cerchio  Meridiano  Reichenbach- 

Heurteux    del    R.    Osservatorio  di    Capodimonte,    del   Dott.   F. 

Contarino,  pp.  8. 
Determinazioni  Assolute  della  Compohente  Orrizontale  della    Forza 

Magnetica  Terrestre  fatte  nel  R.   Osservatorio  di    Capodimonte 

neH'anno  1889,  del  Dott.  F.  Contarino,  p.  11. 
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Determinazioni  Assolute  della  Inclinazione  Magnetica  nel  R.  Osserva- 
torio  di  Capodimonte,  1889-90-91,  nota  del  Dottor  F.  Angelitti, 
pp.  6. 

Riassunti  Decadici  e  Mensili  delle  Osservazioni  Meteoriche  fatte  nel 
R.  Osservatorio  di  Capodimonte,  1889  and  1890,  del  Dr.  F. 
Coniarino,  pp.  6  and  6. 

Determinazioni  Assolute  della  Declinazion^  Magnetica  nel  R.  Osserva- 
torio di  Capodimonte,  1890,  del  Dr.  F.  Angelitti,  pp  5. 

SuH'errore  di  Collimazione  negli  strumenti  Meridiani  nota  del  E. 
Fergola,  pp.  4. 

Osservazioni  Meteoriche  fatte  nel  R.  Osservatorio  di  Capodimonte, 
1889-90-91. 

Posizioni  Apparenti  di  alcune  Stella  deU'Eridano  osservate  nel  R, 
Osservatorio  di  Capodimonte,  E.  Fergola,  pp.  7. 

The  Observatory,  Capodimonte^  Naples. 

Die  Triangulation  von  Java,  Dritte  Abtheilung,  von  Dr.  J.  A.  C* 
Oudemans,  pp.  180,  with  maps  and  diagrams. 

The  Netherlands  Government. 

Revista  do  Observatorio  do  Rio  de  Janeiro,  1891,  Outubro,  Novembro, 
1892,  Janeiro. 

The  Imperial  Observatory,  Rio  de  Janeiro, 

Anuario  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  1892, 

pp.  391. 
Boletin  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  Tomo  L, 

No.  7,  8,  9, 10, 11. 

Ihe  Observatory^  Tacubaya. 

Anuario  del  Observatorio  de  la  Plata  para  el  ano  1892,  pp.  148. 

The  Observatory,  La  Plata. 

Annual  Report  of  the  Central  Meteorological  Observatory,  Tokio, 
Japan,  for  1890,  parts  I.  and  II. 

The  Observatory,  Tokio,  Japan. 

Meteorological  Observations  at  Rousdon  Observatory,  Devon,  for  1891, 
by  C.  E.  Peek,  M.A.,  etc.,  pp.  31  (two  copies). 

The  Author. 

The  Problem  of  Probable  Error  as  applied  to  Meteorology,  by  T.  W. 
Backhouse,  pp.  5. 

The  Author. 

On  the  Application  of  Measuring  Rods  to  Photographic  Pictyres,  by  J. 

Sidebotham. 
On  Celestial  Photography,  by  A.  Brothers,  F.R.A.S. 
Remarks  on  the  Barometric  Disturbances  during  October,  November 

and  December,  1865,  by  Mr.  Vernon. 
Note  on  the  Variable  Star  T  Aquilse,  by  Mr.  Baxendell,  F.R.A.S.,  being 

Extracts  from  the  Proceedings  of  the  Manchester  Literary  and 

Philosophical  Society,  Vol.  V.,  No.  8,  Session  1866-66. 
Observations  of  Comet  1.,  1861,  by  Joseph  Baxendell,  F.R.A.S.,  pp.  4, 
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Observations  of  the  New  Variable  Star  T.  Coronae,  by  same,  pp.  6. 

Observations  of  the  Meteoric  Shower  of  November  13-14,  1866,  by 
same,  pp.  4. 

On  the  Relations  between  the  Decrement  of  Temperature  on 
Ascending  in  the  Atmosphere  and  other  Meteorological  Elements, 
by  same,  pp.  14. 

On  a  Diurnal  Inequality  in  the  Direction  and  Velocity  of  the  Wind,  etc., 
by  same,  pp.  9. 

On  Observations  of  Atmospheric  Ozone,  by  same,  pp.  12. 

Observations  of  Dr.  Klein's  New  Lunar  Crater  near  Hyginus,  at  Birk- 
dale,  by  same,  pp.  11. 

Abstract  of  Results  of  Meteorological  Observations,  Borough  of  South- 
port,  for  1891,  by  J.  Baxendell,  pp.  11. 

Joseph  Baxendell, 

Remarks  on  Sir  Robert  Ball's  Paper,  entitled  "The  Astronomical 
Explanation  of  a  Glacial  Period,"  by  A.  B.  Biggs. 

The  Aulhor. 

•Histoire  de  TAstronomie  a  Toulouse  de  Torigine  ^  la  Fondation  de 
Tobservatoire  actuel,  par  M.  fC,  Bigourdan,  pp.  46,  with  plate. 

The  Author. 

Monographie  de  I'Observatoire  de  Nice,  par  C.  Gamier,  with  36  large 
plates. 

B.  Bischoffscheim^  Membre  de  ITnstitut  de  France. 

On  the  Reappearance  of  Saturn's  Ring,  by  the  Rev.  A.  Freeman,  pp.  4. 

On  the  Illumination  of  Saturn's  Rings  during  Sunrise,  and  on  Recent 

Observations  of  their  Reappearance,  by  Rev.  A.  Freeman,  M.A., 

pp.7. 

The  Author, 

Bulletin  de  la  Society  Oceannienne,  Tome  I.,  1892,  No.  2  (two  copies). 

£ohn  Fraser,  B,A. 
,  ,  ,     ^  uri,  pp.  10,  with 

plate. 

The  Author, 

On  the  Orbit  of  y  Coronae  Australis,  pp.  2,  by  J.  E.  Gore  (two  copies). 

On  the  Orbit  of  y  Centauri,  by  J.  E.  Gore,  pp.  2  (two  copies). 

On  the  Orbit  of  the  Binary  Star  i  Leonis  (2  1536),  by  J.   E.   Gore, 

M.R.I.A.,  etc.,  pp.  4. 
The  Pleiades,  by  J.  E.  Gore,  F.R.A.S.,  etc.,  pp.  7. 
•On  the  Orbit  of  OS  269,  by  J.  E.  Gore,  p.  1. 

The  Author, 

Address  by  the  President  (W.  H.  Hamlet)  to  Section  B,  Chemistry  and 
and  Mineralogy,  of  the  Australasian  Association  for  the  Advance- 
ment of  Science,  pp.  16. 

The  Author, 

.Flying  Machine  Work  and  the  ^  I.H.P.  Steam  Motor,  weighing  3i  lbs., 
by  L.  Hargraves,  pp.  6,  with  9  plates. 

The  Author. 
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Secular  Perturbations  of  the  Earth's  Orbit  by  Mars,  by  R.  T.  A.  Innes^ 
F.R.A.S. 

The  Author. 

Moore's  Sixpenny  Almanac — 1892. 

Rev.  8.  J.  JohnsoUy  M.A^ 

Elementary  Principles  Governing  the  Efficiency  of  Spectroscopes  for 
Astronomical  Purposes,  by  James  E.  Keeler,  pp.  21. 

The  Star  Spectroscope  of  the  Lick  Observatory,  by  J.  E.  Keeler,  pp.  5,^ 
with  plates. 

The  Author. 

Ephemeris  of  the  Satellites  of  Neptune,  1891-92,  pp.  2,  by  A.  Marth, 

F.R.A.S. 
Ephemeris  for  Physical  Observations  of  the  Moon,  1891,  November  & 

to  December  26,  pp.  2,  by  same. 
Ephemeris  of  the  Satellites  of  Saturn,  1891-92,  pp.  10,  by  same. 
On  the  Conjunction  of  Venus  and  Jupiter,  1892,  February  5-6,  pp.  3^ 

by  same. 
Ephemerides  of  the  Satellites  of  Saturn,  1891-92  (continued),  by  same. 
Ephemerides  of  the  Satellites  of  Saturn,  1891-92  (concluded),  pp.  7^ 

by  same. 
Ephemeris  for  Physical  Observations  of  Mars,  1892,  pp.  7,  by  same. 
Ephemeris  of  the  Satellites  of  Mars,  1892,  pp.  4,  by  same. 
Ephemeris  for  Physical  Observations  of  Jupiter,  1892,  pp.  18,  by  same. 
Note  on  the  Occultation  of  the  Star,  73  Piscium,  6'4  mag.  by  Jupiter 

on  1892,  May  23,  p.  1,  by  same. 

The  Author, 

Beobachtungen  Veranderlicher  Sterne,  von  J.  Plassman,  Dritter  Theil,, 
pp.  23. 

The  Author, 

The  Surveyor,  for  May  7,  1889. 

A.  O.  Powys^ 

President's  Address  before  the  Royal   Society  of  New   South  Wales^ 
May  4,  1892,  pp.  61,  by  H.  C.  Russell,  B.A.,  etc. 

The  Author.. 

Universal  Time  Measurement,  pp.  11,  by  J.  P.  Thomson,  F.R.S.G.S.r 

etc. 
Practical  Suggestions  to  Travellers,  with  illustrations,  pp.  31,  by  same. 

The  Author 

L'Histoire  de  la  Decouvert^  de  la  Plan^te  Neptune,  par  Em.  Liais,. 

reproduit  par  A.  Tischner. 
Le  Mouvement  de  la  Lumifere,  pp.  11,  par  A.  Tischner. 

The  Author. 
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Note  on  Some  Specimens  of  Plants  Collected  at  King  George's  Sound 
by  Mr.  H.  Willis,  pp.  10.     By  Rev.  W.  Woolls,  Ph.D.,  etc., 

The  Author. 

Le  Systfeme  du  Monde  Electro-dynamique,  par  Prof.  Ch.  V.  Zenger, 
pp.  24,  with  plates. 

The  Author, 

Revue  Generale  des  Sciences  pures  et  appliqu^es,  Sept.  6,  et  Aoiit.  30, 
1891. 

The  Editor, 

The  Gelatine  Bromide  Paper  Process,  Contact  Printing,  and   How  to 
Make  Enlargements,  pp.  20. 

Ihe  Publishers, 
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It  will  be  seen  from  the  Report  which  follows,  that  there  has  been  no 
relaxation  in  the  work  of  the  Observatory  during  the  year  1893.  The 
work  done  is  quite  equal  in  every  respect  to  that  of  previous  years. 

Buildings  and  Instruments. 

The  proposed  enlargement  of  the  circular  chamber,  8M)commodating 
the  8'inch  equatorial  refractor,  is  now  in  progress.  The  old  wooden 
structure  is  not  only  exceedingly  inconvenient  as  regards  size,  but  it  will 
soon  become  useless  in  consequence  of  the  inroads  of  the  white  ant.  A 
substantial  building  of  brick  is  now  in  course  of  erection,  with  an  in- 
ternal diameter  of  eighteen  feet.  The  telescope  will  be  retained  in  its 
present  position,  and  the  old  structure  of  wood  will,  of  course,  be  removed 
as  soon  as  the  new  building  is  completed. 

Position  of  the  Observatory. 

The  co-ordinates  of  the  Observatory  are  as  given  in  the  last  Report, 
namely: — Liongitude  from  Greenwich  =  1  Oh.  3m.  20 '5 Is.  E. ;  Latitude 
=  -  33^  36'  30-8". 

Meridian  Work. 

Throughout  the  year  1893,  the  sidereal  chronometer,  John  Foole, 
No.  2962,  was  employed  in  connection  with  the  3-inch  transit  instrument 
as  the  time-keeper  of  the  Observatory.  It  will  be  unnecessary  to  enter 
here  into  a  description  of  the  methods  by  which  the  errors  of  the  transit 
instrument  and  the  chronometer  are  determined,  as  this  is  fully  given 
in  the  Report  for  1890.  It  may,  however,  be  stated  that  the  reductions 
of  the  star  transits  were,  from  the  beginning  of  the  year  to  the  end  of 


October,  eflfected  by  means  of  the  equatorial  values  of  the  transit  wires 
deduced  from  all  the  transits  of  circumpolar  stars  observed  in  1892, 
namely  ;— A  =  +  20-060s.,  B  =  +  10-508s.,  D  =  -  9-463s.,  E  =  -  19013s., 
with  a  correction  of  +0*4 18s.  to  the  middle  wire  when  all  the  wires 
were  observed.  For  some  time  it  was  suspected  that  the  correction 
+  0*4 18s.  was  too  small.  At  the  close  of  October  a  re-determination  of 
the  equatorial  values  from  all  the  transits  of  circumpolar  stars  previously 
observed  in  1893  was  made,  which  revealed  the  circumstance  that  a 
sensible  change  had  taken  place  between  February  14  and  17  in  the 
distances  of  wires  A  and  B  from  the  middle  "wire  C.  The  following  are 
the  resulting  equatorial  values  before  and  after  the  change  of  distance : 

Equatorial  values  from  circumpolar  transits  Jan.  I  to  Feb.  14 : — 
A  +  20057s.,  B+10-523S.,  D-9-400s.,  E-18-987s. 

Equatorial  values  from  circumpolar  transits  Feb.  17  to  Oct.  31  : — 
A +  20-5508.,  B  +  10-381S.,  D-9-330S.,  E-19-021s. 

It  has  not  been  thought  necessary  to  re-reduce  the  transit 
observations  from  February  17  to  October  31,  as  the  greatest  error  in 
the  time  can  scarcely  exceed  a  tenth  of  a  second.  The  transits  from 
October  31  to  the  end  of  the  year  were  reduced  with  the  second  set  of 
values  just  above  given.  A  reduction  of  all  the  circumpolar  transits  from 
February  17  to  December  31  gives  the  following  values: — A  =  +  20*553s,, 
B= +10-3858.,  D=  -9-3288.,  E=  -19020s.,  with  a  correction  of 
+  0-5 18s.  to  the  middle  wire.  For  the  future  it  is  proposed  to  make  the 
reductions  of  the  circumpolar  transits  keep  pace  with  the  observations 
themselves,  for  in  this  way  any  change  in  the  equatorial  values  of  the 
wires  will  be  immediately  detected. 

It  will  be  seen  by  the  following  table  that  the  instrumental  errors 
have  fluctuated  about  the  same  as  usual,  and  that  the  rate  of  the 
chronometer  was  satisfactory.  There  was  no  instrumental  adjustment 
during  the  year.  The  number  of  separate  determinations  of  level, 
coUiniation  and  azimuth  were,  respectively,  353,  42  and  151,  and  the 
three  errors  fluctuated  between  the  following  extremes,  respectively, 
+  3-3"  -  8-6",  +  3-0"  -  0-6"  and  -  8-29"  +  3-83".  The  mean  of  all  the 
azimuth  determinations  for  the  year  is  -  2*15".  The  total  number  of 
transits  of  stars,  of  a  declination  less  than  40°,  is  899,  and  these  were 
observed  on  153  nights.  In  the  following  table  the  errors  enclosed  in 
square  brackets  have  been  simply  interpolated  from  preceding  and 
following  actual  determinations.  The  apparent  right  ascensions  of  both 
clock  and  azimuth  stars  have  been  interpolated  throughout  from  the 
American  EphemeriSy  and  corrected  for  daily  aberration.     In  conclusion 


it  is  gratifying  to  find  that  the  suggestion  contained  on  page  5  of  the 
last  Annual  Report  has  met  with  a  favourable  reception  at  the  hands  of 
Dr.  A.  M.  W.  Downing,  the  Superintendent  of  our  own  Nautical 
Almanac,  It  is  proposed,  as  soon  as  possible,  to  add  considerably  to  the 
list  of  southern  azimuth  stars  in  this  publication. 


(L^^^f^-^^t^^^j'- 


xn 

(x) 

\ 

< 

CQ 
O 

(« 
O 

;z; 
o 


iz; 
P 

Eh 
09 

;z; 


-s^isuuix 

oa  o 

l-H 

1— •oaoioooOO>ooo>i-«co 

^ 

00 

00  00  00 

00 

JO  livaps  1)0 

aj  O  i-i 

^H 

^OOOOOOO-^^-t 

f-H 

o 

o  o  o 

o 

pa^dopv 

O  O 

o 

oooooooooo 

• 

o 

• 

o 

•           •            • 

o  o  o 

• 

o 

JBuipaodJj  ui 

<0  00 

(M 

OiOO00C0O'^»O<0<0 

00 

CO 

Oi  O  CI 

00 

.  00  oo 

l-H 

C^0i0i00l-0iOt«-0>fN 

(M 

00 

fc^  t^  00 

00 

OQ  O  O 

^H 

—•OOOOOOOO^ 

r-^ 

o 

o  o  o 

o 

upio  ^IJnoH 

• 

o  o 

• 

o 

oooooooooo 

• 

o 

o 

o  o  o 

■ 

o 

ironometer 
t  at  Mean  of 
Transits 

00  t* 

_ 

'«<*<i>.30<Mb-Tf<MCOCO'^ 

00 

CO 

CO  CO  b* 

»o 

o 

• 

OOCO'^t^cOiOOOOOiO 

•           ••*«•••                         • 

• 

»b 

o  ^  »o 

•            •            • 

t-  -^  CO 

CO 

""^  -<*< 

'^ 

iO   O    lO                                                 •— 1   l-H 

<M 

05 

(M  CO  CO 

CO 

a22 

o 

o  o  o  --^  --  -^  ^  ^.^  — 

^^ 

v^ 

^i^    ^-4    r-H 

w^ 

^l 

1—* 

,— ir-*,— 11— li— 4p-||— l-Hl— II— 1 

1-^ 

f-H 

1— 1    I-^    l-H 

*"* 

'ja^ouiouojqo 

«  lO  CO 

o 

Oi"«!*<»-cot*i— '<M50Cftao 

00 

kO 

0>  <M  O 

o 

ja«l  fqisiiuix 

COCOOCO          C<lCO^CO<M 

'^J^ 

C<1 

(M  <M 

]o  traan 

H  CO  c^i 

CO 

cococM-^socococococo 

'^ 

^ 

"^^  '^'  "'J' 

U5 

M 

i 

S:" 

«^* 

80" 

s 

0) 

o 

b.    L«            U     b.    p    S           S 

TD  tJ        'T3  'C    c8    o8          OS 

^"1 

1^     S 

c 
O 

C'= 

«o 

aw    aavv   v 

*o 

.«o       *o 

09 

<3 

a 

1 

•^  '^         "43  "^  TJ  'D        '« 

9 

eS 

o8         e6 

o 

3qW 

a 

oo     oopcja     I 

^ 

H      H 

Q 

«  «o 

«o 

<3    C3         Q    Q    M    w          ^ 

«> 

j><o 

w         ?* 

« 

1 

■ 

5 

CO  b« 

CO 

^  O  CO  9P  <M  «.  J«  i>-  p  V  o> 
.^■^'  CO  ZLr^  CO  CO  CO  SIj^?' 

t* 

o-^ 

•  • 

1 

1 
.  ^    ! 

2 

5' 

< 

5       -^   iO 

-T^  CO 

l: 

+  -7' 

o 

12 

3 
g 

a 

■ 

♦< 

CO  ''i^ 

o  o 

+  6 

,    ?C00b»»O'^C0i-HO<M»O 
OOOOOOOOOO 

+  2 

O)  CO  o 

o  o  o 

+  1 

' 

'         ' 

o 

1 

V 

^         ■        • 

"    oo 

• 

o 

1— i»-icOi>.eOO"— '»00»^ 
-rr-4f-4i-ic<icocoeocqi-iO 

+s 

+  2 

CO  CO  o 

»^  b  o 

CO 

o 

1 

1^* 

c  u 

p4p4 

» 

W  §  ^  &:»>■  ^- W  W 

p4 

• 

■        ■        • 

• 

'e^isuuix 

to  o 

ko 

i-it«<ocoiooeoaOi-H^ 

»£d 

t* 

(M  <M  CO 

o 

J«^S  |0  OiJ 

1 

Si 

.  I-I  <M 

CO 

iOt*oOO>0'-^<NeO'^<o 

t* 

o> 

O  '^  lO 

CO 

"o   • 

CO 

^H 

»"^ 

<M  <M  <M 

C<l 

00  5» 

Oi 

§5 

-i  = 

^ 

•^ 

•>•>•> 

•K 

s 

^ 

•> 

•^ 

•«     M     »k 

^ 

« 

fl 

•-a 

•| 

'4 

■u«i 

«o 

CO  r^  CO  iQ  o  o  CO 

kO 

to  O  CO  t*  CO  00 

04  l^  t^ 

jO 

irtFifl  :)« 

• 
QO 

o 

o  o  o  o  o  o  o 

o 

o  o  o  o  o  o 

o  o  o 

p»)dopy 

• 

o 

•          •••••• 

o  o  o  o  o  o  o 

■ 

o 

■          •••*■ 

o  o  o  o  o  o 

o  o  o 

• 

[VAJ9)UI 

o> 

0>  O  Oi  ^  t^  —  !M 

t^ 

00  CM  kC  — •  o  o> 

O  CO  o 

fln 

./ 

CO 

"^  b-  »0  CD  "^  tf5  tfi 

o 

-^j<  »0  »0  t^  CO  »o 

Oi  b-  b- 

UJ 

o 

• 

o 

O  O  O  O  O  O  O 

o  6  o  o  o  6  o 

o 

• 

o 

o  oo  o  o  o 

■          ••■•■ 

oooo  oo 

o  o  o 

•          •          • 

o  o  o 

5  c  . 

CO 

CO  •— •  Ca  0>  ^  CO  kC 

(M 

"^  00  ^  "*  t-i  00 

t*  o>  00 

2g5 

• 

cc 

CO  CO  1-H  O  CO  0>  CO 

t^ 

O  ^  O  '-^  IC  00 

CO  '^  i-i 

§^1 

QQ 

o 

1-H  CO  CO  0>  O  CO  CO 

t^ 

00  CO  ''i<  Oi  CO  "^ 

o  a  o 

t 

SB 

J2  -y^ 

-^ 

"^^  ^  ^  Tj<  »o  lo  tfi 

kO 

»0                      f-H  i-N 

i-l   r^  <M 

m 

• 

s 

-^ 

l-H 

l-H  CI  C«l  C<l  «  (M 

C<l  d  ©^ 

1 

^1 

'"' 

,— 1  p^  _l  p^  ,^  ,^ 

l-H  1— 1  ,— 1 

'ja^jiaoaoiqo 

• 

o 

^  ^  CO  <N  00  CO  CO 

C^ 

'^  O  Cq  CO  t^  c^ 

l-H    T*<    -^ 

J9(l  8)itavix 

l-H 

'^i*  -^  (M  »0  f-H  lO  i-i 

l-H 

iTi  CO  "^  CO  "^  •-• 

CO  '^ 

1 

-o 

JO  iroajc 

:!j  QO 

Th    Th   iO   Th   T»<   CO   »0 

tfd 

t-«  "^  to  lO  CO  CO 

kO  kO  O 

^ 

• 

or 

^^ 

f-H    r-< 

^H 

^ 

'' 

E^ 

H 

g 

• 

^ 

< 

1 

1 

9 

0 

^ 

s 

£ 

i 

OQ 

< 

1 

ee 

PEJ            S 

^ 

B 

^^  .2  '2  '2         ® 

§• 

S 

o 

03                   flT         S 
C                 B            ^ 

i 
Si 

S 

<«-^  §  §    g 

B 

s 

1 
1 

^ 

1 

*w» 

•;3   o  O  O 

O 

O 

OS 
g 

o 

•8 

1 

a 

e 

5 

09 

1 

o 

Tauri,  h  Me 

Tauri,  d  Me 
Geminorum 

o 

B 

a 

go  e  e       S 

pS    6    O    O          0) 

a 

o 

B 

a 

O 

o 

«            *       ^ 

IW 

?^ 

OQ.'^  o  -o          :L 

:». 

O 
» 

O 

CO 

• 

• 

( 

CO 

+ 

(M 

CO 

00  <M  kO  tfi  rtT*'* 
(M  '^  ^  Tp  ^  -^fi 

-** 

S  1 

VV'g 

Q 

1      5    ' 

'n 

C<l 

1— I  ."^  .^  .o  r^  i<M  r^j 

lO 

•—4 

(M  (M  ^  ^  2liCO 

''^  ^  e« 

-< 

t 
I 

< 

ag 

V 

• 

O 

S 

o 

• 

« 

« 

1. 

% 

CO 

• 

,  ci .— t  lo  o  o  -^  •— • 

1 

O 

« 

+ 

O  o^  o:>  00  00  00 

•         ••■•• 

,    00  00  Oi 
+    •       •      • 

P^ 

a 

o 

^O— •  —  <M^  —  —« 

i-H 

^  o  O  O  O  O 

^o  o  o 

\ 

t 

9S 

1 

o 

B 

1' 

% 

• 

o 

.OOOCOCMtfiOCO 

•l»      •■•••■• 

O  <M  O  •— '  ^  <M  •-* 

o 

• 

+ 

t*  i-l  CO  O  ^  "^ 

•          «•••• 

O  ^  l-H  -«  o  o 

»0  -^t*  CO 

•          •          • 

o  -<  o 

1 

9 

it 

pq 

• 

• 

• 

1 

'i}9}8UiUX 

kT) 

CO  "^  CM  QO  CO  »C  t* 

o 

t^  CO  00  CO  "^  »ft 

C4  00  00 

J 

i«»g  p  -Oil 

g 

• 

h* 

00  0>  '-^  C<l  CO  CO  oo 

o 

Oi  CO  "^  r^  o  — 

l-H    CO    '<*< 

S  >> 

CO  <M 

Cq  C^  CO 

l-H  l-H  1— «  ci  <M 

(M  «M  <M 

O 

?^ 

QO 

* 

« 

d 

•k       M       « _^         ^       •»       •» 

•«           •»           •»  ^^              Vk           •>           M 

«% 

•»     M     •« 

•k 

M           M          •« 

a 

8 

6 


]0  UV8K  )V 

p9f)dopv 


2uipooaj<i  u\ 


< 

Q 

< 

o 
o: 

(^ 

H 
H 

s 

o 

o 

OS 

a 

o 


o 

OS 

< 

ua 

s 
P 

9B, 


2  25 


'ja^aoioaojqQ 
JO  u«eH 


I 


M 

JS 

^ 

00 

s 

C3 

•5 

O 

< 

•c 

^ 

o 

■8 

e 

>> 

O 

CD 

a 

<i 

S 

^ 

i 

CO 

o 

e 

s 

3* 

B 

e 


j6 

a 

3 


00 

o 


00 

o 


o 


00  00 

o  o 

m  m 

o  o 


00  CO 

oo 

m  m 

o  o 


O 


o 
o 


o 


00 

o 
o 


o 
o 


00  O 


CO 

00 

o 


CO 
CO 

o 
o 


CO  id 

00  t^ 

o  o 

•  • 

o  o 


Oi  CO 
t^  CO 

o  o 

•  • 

o  o 


CO 
CO 

o 
o 


CO 

o 

o 


CO 

o 


oc 

o 


CO 

o 
o 


CO 


00 


CO 

op 


CO 
(M 


O  CO 

I— t  ^^ 

•  m 

CO  t* 


Oi  00 

•  • 

<M  CO 


jg(M  C^  <N  (NCI  CQOl 


OS 
p 

CO 


o 

m 


CO 

CO 


»2 
n  CO 


00 


to  03 

kO  o 


CO  )A 

kO    r— I 

lO  CO 


-^ 

t* 


o 


CO 


ao 

a 
o 

•  f-4 

o 

00 

1 

o 

p 


oo 

o 

kl 

O 


oo 

o 


o 

E 

O 


oo 

o 


u 

o 


a 

a> 

o 

^ 

p^ 

• 

o 

1)5 

> 

QQ 

5 

s 

o 

£ 

b'k 


o 

a 

CD 


o 

00   ^ 

a.S 


.2 


DO 

d 

o 


o 

» 

00 

O 

DO 


CI 


CO 


kO 


CO 


CO 


'o 


,<M 


'O     .   ^  "^ 


(M 


CO 


Oi  00 


00  Oi 
00  CO 


i<M      '    f-i  O         O  O 


CO  OS 

o  o 

■  ■ 

o  o 


<M  00 
CO  kO 
O  O 

•  • 

o  o 


CO  kft 

k£d  q> 

00  OS 
kO  lO 


CO  t^ 


o 


a 
o 


a 


og, 


,    00      ,   CT*        00      ,    CO  C 


>  + 


O   • 
W 


-8)IBUWX 

jnns  JO  OM 


& 


S3Q 


00    .eo 

o  ^o 


CO  ^    _L  C^  OS 

o  o  ^O  o 


00         ,        CO 

o    ^   o 


•       +     • 

o      o 


p^    1^    pc) 


&:'       ^      ^ 


pa 


P^P>a 


CO 


CO 


kO  00 


^  CO 


CO  ^  O  t«>  CO 


CO  o^ 

OS 
pR 


kfd 


t^  00 
CM  <M 


00  CO 
Cd 


c^ 


CO 


CO 


00 


OS  o 


*8)|Ba«JX 

^      00 

o>  » 

t^ 

*  I*  »-^  CO  O  t^  00 

00 

00 

00  00 

r^ 

JO  uv9Yi  yo 

1^    ^    o 

o  o 

o 

O  ^   p-N   r-^   O  O 

o 

o 

o  o 

o 

p^dopv 

o    o 

•            • 

o  o 

• 

o 

o  o  o  o  o  o 

• 

o 

• 

o 

•           • 

o  o 

• 

o 

'      *i«Aj3iai 

00     o 

00  .— 

-^ 

CO  Oi  »C  00  CO  »0 

'^i< 

00 

so  Oi 

'Tt*   ' 

.      (M      t^ 

00  00 

b- 

CO  t^  ^  CO  CO  00 

00 

t^ 

00  l^ 

b- 

QQ      1-4      O 

•                   • 

o    o 

o  o 

•          • 

o  o 

O 

• 

o 

O  O  '-'  —  o  o 

•          ••••■ 

o  o  o  o  o  o 

o 

• 

o 

o 

• 

o 

o  o 

■            • 

o  o 

O    i 

• 

o 

o    -^h 

00  »o 

»— < 

<n  CO  C^T  ^  IC  CO 

CO 

^^  t^ 

CM 

Sg5 

%^1 

00      (M 

•            • 

CO 

CD  CO  O  eo  Oi  CO 

•           •••«• 

O  iO  00  ^  CM  t^ 

o 

• 

OS 
C4 

CO   -^ 

•          • 

CO  b» 

• 

o 

( 

e-l 

m-M 

1— I 

t-H  (M  <M  CO  CO  CO 

-^ 

^ 

'^    Tt< 

»c 

©S      CO 

CO  CO 
^^  1— 1 

CO 

1-^ 

CO  CO  CO  CO  CO  CO 
r-N   1— «   i-H   ^^   i-H   F— N 

CO 

»-H 

CO 

CO  CO 

CO 

1 

jatdmOaojqo 
I9d  «)isinuj;, 

jouvajt 

•      00      ^ 

00 
C<l 

O  0>  t<»  CO  »-H  CO 

CO                 --^ 

o 

oi  o 

00 

•     1- 

5^     r^     00 

t^  t^ 

00 

00  00  00  00  0>  CM 

i-H 

00 

00 

l^  00 

o 

^ 

_^^_ 

A 

• 

00 

r            "^ 

• 

m 

PQ 

• 

1 

•9-s 
Si 

•  FN 

'a 

'5  s'S  8 

^  to 

It 

"3 

• 

O 

< 

1 
1        1 

u 

00    0 

OQ 

•FN 

o 

00. 

s 

O 

a  a  a  s 

od    eS    ee    o8 
J?  -C  pJ3  J3 

oooo  « 

^  ^  '^  ^  *gj 

a 

tn 

to 

CO 

•FN 

c 
o 

o 

a 

• 

> 

OQ 

•  FN 

00 

■*3 

VS  '-5  '43  '3  "^ 

of 

'3 

< 

PS 

0£ 

& 

O 

2  2  2  £<»i 

o  oa. 

2 

oa 

p^ 

■a 
s 

o 

o 

0?    a>    (D    07      ., 

g  §  g  §  g 

1  ar 

O    u 

1 

^ 

cs 

u 

.(Sal 

o 

CO 

p 

£  S   J=   c-o 

a  -a 

a 

'T3 

c: 

g 

a 
o 

o 

o: 

H4 

a 

1 

QQ 

o 

s 

o 

o  o  o  o  >. 

ssasB 

o  o  o  o  ^ 

o    >> 

o  ^ 

o 
o 

<4 

CO 

CO 

CO  CO  CO  CO 

CO 

CO 

I 

1 

CO  ^  oa 

lO  n"-« 

t^ 

-^  T*<  CO  o  t-  tfT 

CM  CO 

CO 

Ift 

1    > 

t     t^  O  t>- 

**           •          •          • 

+  ^T 

+  'r 

O  00  O  O  "^    • 

?*^    + 

00 

t^  C^l  1-- 

'^ 

o 

1      •§ 

O  r-  ^ 

.—1  ^•— '^ 

o 

<M  I-H  O  CM  .-1  , 1 

C^l  o 

o 

o  o  — 

CO 

9n 

2         < 

< 

••     1 

-^     «. 

».. .         J 

3 

u 

^ 

Y 

• 

8 

o 

3 

§ 

O 

PS 

p< 

S 

1        1     1    ' "T 
ft            •           • 

4-   *      * 

+A 

,    CO  t^  00  00  X  05 

T     • 

<?   + 

• 

+  »r-9 

CO 

W 

a 

.g 

o    o 

o 

o  o  o  o  o  o 

1— • 

o 

o  o 

o 

1 

a 

*-4 

^ 

l__t      L-_l 

1     1 

L— J 

L— J 

f       1 

as 
pe 

P 
P3 

1 

1 

6 

1  + 

*      6    6 

CO  O 

•            • 

o  o 

+S 

1    CM  t^  .-4  ^  CM  O 

1        •          •          •          •          •          • 

1        O     —     CM      ^      F-1      F- 

m 

o 

CO 

• 

o 

1  ^r 

1  o  o 

p 

o 

• 

p4  (^ 

• 

^  w  w  w  w  w 

• 

• 

•           ■ 

• 

wig  JO  -OK 

la    iA 

b-  Tt< 

CO 

00  >**  CO  CO  lO  CO 

00 

o 

^  CO 

o 

S 

.      ^      CO 

^  CO 

o> 

1—  CO  "^J^  tfi  CO  00 

o 

^ 

—  CO 

ko 

1              1 

1 

CO    c<»    cq 

M  CM 

0^            ^ 

CO 

I-H 

F— <      ~ 
Ft           W 

# 

^         1 

S 

< 

10 


I 


00 

» 

< 

Q 
SB 

< 

00 

fii 
o 
as 
m 

g 

O 

o 

» 

Q 

OD 

o 

< 


» 
P 

CS 


•s^wuwj, 

00      t* 

t^ 

b- 

t* 

CO  CO 

00 

00  t^ 

CO 

H- 

00 

)o  uvan  40 

«;  O     O 

o 

O 

o 

o  o 

o 

o  o 

o 

o 

o 

pa^dopv 

BO       •                •^ 

o    o 

« 

o 

o 

o  o 

o 

o  o 

o 

o 

o 

'{iiua9%ui 
jScifpaoaia  ut 
u|oo  ^wnoH 

O      00 

00 

00 

c« 

o  o 

«o 

Oi  00 

-^ 

^ 

o 

00  o     O 

•               • 

o    o 

o 

o 

• 

o 

o 

• 

o 

o 

• 

o 

o  o 

•          ■ 

o  o 

o 

• 

o 

00  CO 

o  o 

•          • 

o  o 

o 

• 

to 
o 

• 

o 

00 

o 

• 

o 

00    o> 

(M 

CO 

o 

o  cc 

00 

CO  iCt 

t^ 

t^ 

CO 

s§l 

CO 

• 

• 

l-H 

• 

•            » 

• 

t^  00 

• 

o 

• 

• 

SsS 

"  <M      CO 

^ 

Oi 

f-« 

(M  CO 

to 

t-  w 

o 

(M 

CO 

Chronc 
Fast  at  ] 

to     O 

kO 

« 

f^ 

CO 

CO 

CO 

M  CC      CO 

CO 

CO 

-«t< 

^    «.!i4 

Tfl 

Tf4    -tJ* 

Tt* 

"^ 

^ 

f^        ^^ 

f"^ 

ua^amouojiio 
JO  uvaK 

-^t* 

CO 

l-H 

kO  O 
(M 

CO 

(M  lO 

CO 

00 

-* 

aj  30    00 

Oi 

o 

Oi 

O)  <3> 

o 

00  o 

kO 

l-H 

^- 

l-H 

*"* 

•-H 

^ 

1-^ 

^"^ 

• 

i 

s  a 

CO 

B 

■ 

00 

• 

•  fid 

•S-i  2 

4> 

a 

03 

s 

O 

o8 

a 

< 

& 

"8 

CO     00  ^ 

oT 

■4J 

00    00 
gpgp 

00 

< 

1- 

0? 

00. 

so 

^ 

o  oca 

8«j. 

% 

2 

QQ.<J1 

00. 

%  2  8 

«r 

O 

1  1  8J 
O    O    b 

"s  aT 
It 

in 

c 
o 

►3 

09 
O 

O 

a 

n3  T3 

i 

org's 

eS 

1 

o  o  >> 

saw 

o 

•8 

O 

o  o  ^ 

^  ^ 

•^* 

o 

^  ^ 

^ 

^  o  *«^ 

Q. 

00. 

CO  CO 

CO 

CO 

• 

5 

o  o  t>- 

Cl  l>- 

00 

CO 

t^  r^ 

o 

<M  CO  lO 

00 

.  ^ 

• 

c 

i     O  O  <M 

^  CI  ^ 

+  CO  O 

o  o 

• 

f— 1 

+  9P 
o 

CO  00 

•          • 

o  ^ 

o 

»0  ^  CO 

#         •         • 

o  o  o 

• 

o 

li 

"o 

2 
c 

"3 

^*— ' 

*--y-^ 

' — r- 

• 

§ 

p— 1 

1      1 — 1 

1— 1 

^^■^■^ 

g  1 

^      CO      ^ 

+         '^ 

+  A 

+^ 

1    Ci  00 

+    *^ 

CO  -* 

•            ■ 

X<? 

+  ? 

+  ^ 

1 

s 

5 

o    o 

^    o 

o 

o  o 

o 

o  o 

o 

o 

§ 

—   — 

!■ 

"^    o 

^   6    ^ 

• 

CO 

• 

1  "^ 

'  o 

,    1^  00 

^o  o 

+  2 

CO  O 

•            • 

o  o 

o 

• 
l-H 

+  6 

■ 

o 

Clamp 
E.  or  W. 

^  w 

p^ 

» 

■ 

•           a 

• 

^ 

• 

Pd 

• 

•jntBuujx 

CO     to 

o 

»c 

t^ 

lO  '^f* 

o 

'^  lo 

'^ 

o 

(M 

J»»S  JO  'OK 

^ 

.o     t- 

00 

o 

^ 

CS  CO 

"^ 

kO  00 

GO 

o> 

o 

8® 

?0  ^       1-H 

I-H 

c^ 

CM 

C<l  (M 

C4 

N  <?! 

3>  ^ 

30  -r 

«« 
«% 

M 

•< 
•1 

0«            «« 

5- 

9^ 

• 
1 

33 

->5 

S 

11 


•SJITOBIX 

JO  in»H  »« 

©»»H  Xianofl 

pa)dopv 

00  t^  "^ 

oqO  O  O 

**•       «            •            • 

O  OO 

»ft     00OiO>t»-00t^b» 

o    ooooooo 
o    ooooooo 

0-07 
0-07 

oor^ooooot^i^co 
OOOOOOO'-^ 

•           •••■•■• 

oooooooo 

1 

J9a{pooai()  uf 

»0  tfi  00 
.  t^  b«  CO 

»«  o  o  o 

•          •          • 

o  o  o 

CO      tMO»0'^»ft«<M 
CO      t^00Ot^b*r^l>- 

o    oo  —  OOOO 

•               •'••••• 

o    ooooooo 

C4  a> 

CO  CO 
o  o 

•           • 

o  o 

XCOCOCOCOCOCOlft 

oooooooo 

1 

1 

Chronometer 

Fast  at  Mean  of 

Transits. 

h*  «0  ift 

«:>  ^  CO 

w!     *        •       • 

"  »0   05  <M 

CO  CO  '^ 

«    _-    _   ,-H 

CO     p'T-'^-cpci-^^ip 
CO    tfih-6i'^co»bdb 

'^^        ^9^    ^T^   ^^   ^^    ^^   ^T'   ^^P 

r-<  00 

O  00 

•          • 
O   f-H 

kO  kO 

-^  CO  O  lO  —  ."M  tfS  ^ 
COOOOO>«M  —  COl^ 

6i  O  <?i  T»<  t-  oa  ff  1  b- 

CO  ''ih  -#  "^  rt<  "^  lO 

-Coniin 

'ja!)duioaaxqo 

jdd  B9I&UVIX 

)o  iroajf 

a  »c  eo  »o 

• 

M4  Od  O  <M 

O      00"^iOi«<Mb<-CO 
CO      CO  C<1          i-H  C5  f— •  "^ 

Oi      ^.-•<MCOi— iC^i-H 

00  00 

1— 1 

C^l  -M  'M  -*  O^  -*-  — •  00 

CO  '^  -^  (M  CO  '^  ''f 

b-  (M  CI  CO  CO  »0  i«  -^ 

1 

s 

P3 

Q 

o 

OS 
SS 

pq 

as 

a 
o 
se; 

s 

o 

5 

a 

"5 

< 

1 

•c 

^    ^■  .^ 

u    L.    a 

^  ^  ^ 

■         ^ 

.2      -2  -E      -C 

9      §  p^     >> 

2 1   »   1  91       <Q.       ■■§ 

^  i  gfj  .2"     .!f     s 

^    O  ^  •>*  <Q.        03.        •>* 

u 

a 

■1 

8 

1: 

s 

6 

01 

fa 
«r  8      a  -^  -J  "S  'S 

1 

a 

• 

5 

t^  t- 1— 

fc    xt^  <o  »ri 
^     •     •     • 

O   P-   r- 

(M  00  '^j*  CO  o  'rt 'o^  7I7o> 

I    "^  »0  (M  CO  CO  '^  O  P  ,^ 

CO  CO  Cr^O  00  -H  ^  C<l 
»0  '^  CL^  »0  CO  CO  CO 

OS 

o 

• 

1  o  o 

Instrumental  Err 

1* 

^      t^  '^  cq 
%        •        •       • 

O  O  O 

CO      CO-^iOlOCO-^O 

^    o    ooooooo 

,  bi  'O  O  'b-  CO  '»0  '<M  00 
p.f^OOOOOO 

!■ 

CO  ^  — • 
•»         •        •        • 

1     o    o  CO  o  o  cq  «o  o 

1       r-m      Cl<M(MCO(MC<]<M 

CQ  CO 

^•(^^<^^^-cpoa^-.^- 

• 

&3  . 

4^i^4i 

'II9I8U1IJIX 
i«»8  *o  OK 

»0  tfi  CO 

lO      -^COOiftO-^O 

o  c<i 

k£dl£d<M^COCOCO&Q 

1 

( 

.  —  CO  »fi 
CO   1— 1   i-H   — < 

o 

00     >^ 

^      t^OOO>O^Cl-tt< 
^      ^  ^  ^  (M  (M  Cq  (M 

to  CO 

»OCOt^000)O(M>O 

fi    s   s   s   R   s   si^ 

St                                                      0 

12 


■S 


OQ 

H 

OQ 

« 

O 
OS 

g 

O 

o 

PS 

IB 

O 

< 


C 


p  avail  4^ 
pd^dopy 


CO  O)  00  00  00 

05-^0  0  00 

Vtf       «  ■  •  •  • 

o  o  o  o  o 


00  tfi  -^  1-1  p-<  i-<  o 

O  .-H   ^   r-H  ^  r^  ^ 

«  •  •  «  •  •  • 

o  o  o  o  o  o  o 


00  Jt^  t-  o> 

o  o  o  o 

•  •  •  • 

o  o  o  o 


•  •  • 

o    o  o 


'IVAJd^ai 
J8a]paoaJd  ui 


I— '  cq  eo  <M  tfs 

.  <D  I— •  00  00  00 

"  ^  i-H  o  o  o 


00    o  «o  00    '^    i^ 

CO      O  iO  O^      C<1      O 

O        r--    ^    O        »-        O 


CD  Ol  CO  t^  cc 
•-^  00  I-  kO  O) 
r-i      O  O  O      O 


ooooo    o    ooo    o    o    o    ooo    o 


o     ^  ^ 

•  •  • 

ooo 


t-  O  -^  CO  00  t^ 

.  cp  CO  CO  CO  CO  \a 

®  do  cb  00  o  th  b- 

I— •  r-l  (M  Cd  Cd 


O  t^  CO 

to  to  (^3 

(Tl  CO  »0 

CO  CO  CO 


io 

do 

CO 


CO 


CO 


"^  »c  »o 

(M  Oi  CO 

b-  CO  O 

-^  r*«  ifi 


Cd 
U3 


CO 
00 


rf  CO 


»0      "Tt*  !>. 


jg  b- t^  t<- t^  t*      t^      t^  l^  t^     t^      t*      t^      t^  t^  h«     t*         00      Oi  Oi 


'ja^auiouojqo 

J9i1  K^IBIIViX 

JO  ihioif 


i 

I 

a 

"B 

1! 

£ 

s 

I 

CO 


•  CO  cq  o  <M  CO  to 

S  "^  "^  »0  <M  ^H  »0 

W»  O  CO  CO  I-  t^  »o 

Cd   r-H   ^-*    i-H   f^  1—4 


<M  C<l  CO      CO      CO 

r^i  —<  ^^    CO    c^ 


l>  OS   "^ 
(7^  r**  (M 


CO 
CO 


t*  O  l^      t*      t^      l^      t^  CO  t*      00 


O      OS  t^ 

rr      lO  »— 

t^      O  OS 


u 

3 

a 
c 

a 

I 

c 


i' 


5 


It 
3^ 


*s:)16Ulux 
J»^8  *o  OX 


a 
o 
> 

OS 


J3 
CO    p 


V 

9 


t-OO 


-1^  -P 

03     CO 

3    tf 


4> 


O      80     ^      _ 

2  ^  ^i  <i 

Oi  o    .    . 

«.  ^     CJ    o 


CO  "S 


o 


a "«  kj  'S 

.s  -^  '^  ^ 
S  ci,.2  'So 


w"  "t^  bj    00* 

c  ^    "^  o 
"5  .pi  ^  s^ 


1^ 


O  OQ 

CO    S  ^3 

S  ,X3     CD     O 

W  \^^ 

00  •"<  .Is 

^   O     Q     « 


H'^ 


s 
o 

OS 


9 


cfi 


P4 

CO 

^  •'-'  *C 
CLi  ^  5 


CO 


.£     CO     CO     CO 

S   08         c^  'S   08 

S  ^  c  £  ^  « 


<M  CO  O  »0  So    - 

i    oo'•.>'ooos^QO'*'^oococO'*^■'co^•Tr 


O  Cl  O  -^  O  CO  (M  ^^  O  to  CO  rt 
QP'T*'Tt<QpCOCpTf.COb-TriC 

c^  CO  (M  2L,<^»  CO  »b  "sr  to  »o  b-  .*^.(yi  to  co  cb  £ 


'(M  h»  ««!*-  1--  CO  X 
l^  Tt*  In.  fM  CO  to 

•  ■•■•• 

.T^  O  CO  to  Tt«  -or 


I  ■  ■»      »      I      I      I 

Op  CO  to  to  CO      <M 

OOOOO     o 
>      t      t      >      I      I 


'  ~"  11       I 

l-H     I— «     O 

■  a  • 

000 

I      1      <      J 


o    ^ 
o    o 


o 


CO  "^  to 

•  •  • 

000 


CO 

o 


000 


i 


©•1 

'-C  CO  0  ''f' 

t^ 

-**<  00  OS 

t* 

t* 

OS 

^  to 

1— • 

0 

1 
CO  "^ 

%   •  ^ 

Cd  (M  CO  C<l 

CI 

CO  (M  .-• 

<M 

'^ 

0 

P-H 

0 

0  '- 

•    •    ■    •    • 

• 

pq'p^P^' 

• 

• 

• 

• 

w 

• 

1 
1 

'<*' 

(M  ^  ^  Cd 

00 

to  00  to 

t^ 

to 

to 

CO  OC  CO 

l^ 

00 

00  (M 

.  to  00  OS  0  »-< 

CO 

to  to  CO 

t* 

00 

OS 

^ 

(M  CO 

lO 

^ 

uO  OS 

CO  (M 

'N  01  CO 

l-H 

f^    l-H 

r-^ 

<M 

»-<  ^H 

OS 

oo  >^ 

tJD 

-M 

0 

< 

««     «s     ^ 

•^ 

^ 

M 

•h 

•k 
•« 

0* 

0.   S 

13 


*8)isinux       > 

CO 

©q  <M  (M  CO  ift  <0  ^ 

O) 

O         -^         lO 

\Q      CO 

CQ      CO 

O) 

pajdopv 

OQ  T 

O 

^  p^  ^  ^  ^  o  o 

•          •••••• 

c  o  o  o  o  o  o 

O 

•                  •                  • 

o      o      o 

1— «      1— « 

■                  • 

o    o 

CI       d 

•                  • 

o    o 

• 

o 

'IVAJia^ai 

CI 

»0005t*Cl<MOO 

CO 

b*          CO          CQ 

CO      — 

CO      00 

ko 

.  <i«H 

.^  Ol   r-H   P-i   Ift   to    >*< 

00 

O         00          '<*" 

CO      "^ 

00      (M 

o 

JSoipoaeJd  u] 

Wp-< 

-H  ^  ^  ^  ^  ^  o 

O 

^       o      -^ 

1— «     1— • 

•-«      (M 

(M 

ui«o  ^[JnoH 

■ 

o 

o  o  o  o  o  o  o 

•                  •                  • 

O        O        O 

•               • 

o    o 

o    o 

• 

o 

tf5 

CO  CO  <M  «0  «0  Oi  *-• 

•^ 

CO          C<l          CO 

• 

00     o> 

t^      O) 

O) 

.  CO 

^O  '^  CO  Oq  t^  iO  O 

<M 

o)      00      o 

O      CO 

o    o 

lo 

<M         • 

•           ••«••• 

• 

•                  >                  • 

•               • 

•                  • 

• 

«o 

CO  ^  05  rM  »c  o  <— ' 

C<l 

Oi         iSi         Ci 

CO      CO 

»-H         f-^ 

ift 

61 

CO 

a2 

CO  CO  CO  ^  Tt* 
0)0)00)0^00 

o 

CO          CO 

o      o      o 

o    o 

o    o 

» 

o 

^ 

— <  ,— ,  _4  ,— 1  ,-H  c^  ©q 

(M 

(M          (M          C<l 

<n      <M 

C<1      C<l 

(M 

i 

£ 

••• 

uo^amouojqo 

a^ 

"^  »C  O  "«*<  "^  <M  "^ 

00 

*«*<          00          t^ 

O      iTi 

r-H       00 

o 

Ci 

J3d  et)i8ii«2X  • 

• 

CO  tfi  1— '  ^  '-^  »C  CO 

(M 

CO          "^          CO 

lo    — 

o 

T** 

|0  avail 

n  o) 

O)  00  O)  O  O)  o  o 

o 

O          C^          -^ 

— <      1— < 

(M       r-« 

1^ 

1 

-^ 

»-^  ^  — .  (M  1— 1  C^ 

GQ 

<M          <M         <M 

<M      (M 

fM 

(M 

1 

i 

--"-" 

^"^^ 

— ^-» 

s 

.  ^" 

^^    w 

Wp^ 

1 

1^     «> 

OQ 

•S  -2    =2  -s 

CO       QQ 

•»^  ■*£  ■♦> 

00 

*43 

0£ 

< 

•8 

09       a 

1    i 

p  > 

■21      2,-2 

3    C3    c 

g-sl 

*  is 

1 

o 

1-1 

^ 

00 

in     09     00              09  »r^ 

<«  .M* 

•♦._r        *  .J* 

•  »M    ou 

#« 

s 

Ed 

1 

OQ 

1 

o 

-g  -g  -g  8-2-9 

O    «    O     O^  O     03 

000<JlOQ 

o^  o^       o  of©  •"  o^ 

<5<      0<tQP^<{ 

0(S 

E 

ofi 

o 

§ 

o 

b 

b    b    ^    ?>«  b    <w 

w 

oa  e      oacQ. 

w  ^  oa.  /<  »> 

<Q. 

1 

• 

1 

00 

-*  o  JO  00  '^  '^  ST 

CO  CI  T*<  CO  1— '  'M  ^ 

'CO  CO 

loio      o)coco»-<oxfteo  ^:^ 

kC 

i  1 

ft     <M 

^  »ft 

+  r  P        (?^  O) 

l>-  O)  00  CO  (M  'T' 

4-00 

1        B 

*•       > 

'^  xH  tH  (M  CO  CO  .^ 

■            ■ 

•           •           • 

•       ^i^ 

'       "• 

Q 

i  -a 

•^ 

,o  x*i 

1-H   r-l            OCrf^ 

lO  ^  (M 

—  (M,_   J 

o 

^ 

^ 

1 

-< 

' — V ' 

' y ' 

. — . 

— 

a 

• 

s 

o 

3      ^ 

i    1+ 

^^^M           ^"^ 

« 

tf 

*      P" 

•ooooooo 

«4m      ••••••• 

oT 

• 

+  0      6      6 

•               • 

•               • 

+  '^ 

v^ 

^^.            J                         .     ^^.            ,            . 

o 

^•^        ■■" 

1  '^'   ZLi 

(M 

1 

S 

1            k           ■           ■             11             1 

1— J 

^i- 

"" 

k^ 

< 

*   6 

.•^t^Oit^^b--^ 

^^      •                        •            •            •           •           ■ 

^OO'-^^^i'-H.-^ 

C<1 

,    CO         CO         CO 

1  o      ^      o 

•                  • 

o    ^ 

•             • 

o     »-• 

CO 

• 

o 

as 

•J 

I           ^^ 

1— 1  . 

1^ 

1 

5^\  •  W 

W  W  pq  ^  ^  ^-  W 

^ 

^  ^  « 

w  w 

pp 

• 

'•^isouix 

"^ 

lO  »«  O  t^  '«*«  l>  iO 

CO 

CO          t^         IC 

00    i^ 

o    ^ 

-«*< 

*»?S  JO  ON 

l-H 

S 

.  o 

•—  <M  CO  "^  O  O)  O) 

o 

CO         »C         CO 

t*    00 

O)      O) 

o 

<2  >► 

CO  <M 

tn  <M  (M  (M  (M  ei  c^ 

CO 

1—1          rH 

l-H         l-H 

P-^        *-H 

(M 

00   4i 

• 

3 

-•    CL, 

M 

'  »                  »                 •« 

•k                     •« 

>V                     M 

•»    1 

•• 

T^             •*            "• 

«k            •» 

^            •« 

«« 

1 

1         < 

S 

dli 

o 

u 


I 


00 

H 

a 

o 

(6 

s 

O 

o 

» 

Q 

Q 

s 

o 

< 

p 

03 


*«l)8a«jx 

00 

<D  -* 

-* 

kO 

.      x**  r-l 

OOOOOit^b-OOi— i-^p-* 

o 

JO  uvajt  9V 

«?  •"• 

1-^   i-H 

P-H 

r— 1 

^•^  p-^ 

«— "I— »i— II— lOOOOi— Ir-ii-H 

f— 4 

pa^dopy 

o 

•                 • 

oo 

• 

o 

• 

o 

OO 

•         •••••••«•■ 

OOOOOOOOOOO 

• 

o 

JSu{p9oeid  UT 

-?t* 

kC  (M 

o 

t* 

C^  <M 

I— icO'«*<Mr^oi»-i'^t*»Oio 

o> 

.  t^ 

00  -sh 

CO 

"^ 

^  CO 

ooooooot^t^o^— • 

O) 

OQ  1— 1 

o- 

1— 1    l-H 

•          « 

OO 

• 

o 

• 

•           • 

o  o 

i-^^^p-^f-^0000»-Hi— -p^ 

•          •••••■•••• 

OOOOOOOOOOO 

o 

■ 

o 

^5« 

»o 

CO  «o 

<D 

CO 

• 

CO  -^ 

-^COCOCOIOCO-^COCO"^-^ 

d?* 

00  <M 

•            • 

■ 

o 

■ 

GOO 

lOOO'^fr^OOi— i'«!t<i— iOi<M 

o 

• 

Oi 

00  <M 

00 

(M 

00  « 

t*-0»Or^Ot^OO<MCO»0'^ 

o> 

iCi 

l-H 

•—I 

(M 

<M  CO 

CO'*'«»^i— •(M(Mco»fttf5 

«  (M 

r^   1—4 

^^ 

^^ 

<-H  f— 1 

^^^^(MCqc<IC<l<M<MCO 

CO 

(M  C<l 

<M 

<M 

©^  W 

<MC^CqCilC<ICqC^C>1(MC!1C<l 

CQ 

us^ainouojqo 
4ad  si^fsatuj 

w  CO 

t*  '^ 

!>. 

CO  . 

lO  00 

cO'^-^t-HOioO'^eicO'^'^ 

^ 

CO  -^ 

<M 

»o 

lO  -^ 

—  "**<          -^^  C<1                 "^  CO 

JO  uvan 

<M  ©« 

<M 

<M 

09  — < 

<MC<ilCOCqcOO'^COO^'^ 

l-H 

<M  ©q 

(M 

<M 

©?  <M 

<M  <N  (M  <N  <M                <M 

. 

»: 

^ 

/ 

1 

W^"          ^ 

1 

/ 

i 

OQ 

00 

•43 

CO 

'43 

00 

< 

•8 

1 

O 

O 

OQ. 

1 
o 

1 

r-l 

1 

O 

•5 

'Z  X  X  't  "E  1  ..H-  S  g 

1 

1 

1 

06 

0». 

3 

efi 

0 

OS 

0 

So8cflo8ee. 2^-25 
S  0  -  p  s 'S  'H  o  S 

( 

cr 

cr 

cr 

cr 

crcr'cr'cr'cr'2  ^w^ 

<! 

< 

<3 

<1 

<J<1<j^<)S31SO 

1 

p- 

c- 

c- 

en 

q^.  Q     p'O     P""*     ^^QQ. 

• 

5 

Wi  'o> 

00 

CO 

'—'CO 

/ 

/ 

oocQooo^kOiooo  t^'-,'  /' 

p-<CO<M(MOOC^O.—  ^?j 

i! 

a  + 

3 

2.6 

+  cp 

o 

(M 

4-    .     <M 

T 

8 

u 

3 

c 

1 

1- 

.    ^ 

1  ^  •* 

+^ 

+  *? 

+  ^  ^ 

,   CO  t—  1— •  CO  O  O  O  '-'  CO  iCr  't* 

^^      •          •          ■          •          •          •          •          •          •          •]• 

1— 1 

1 

^^    l-H 

O  o 

00«— '*— 'CO»-Hi— (I— ii-^— .  1-^ 

1            I 

1 

^M 

i 

^   6 

1  o  o 

• 

o 

+  6 

00  00 

*          • 

1    &OCO^O>Ot«QO(MOO'^t« 

'  (Mc<if-«0'^<M(N<ncoco'M 

\z 

Clamp 
E.  or  W. 

• 

•          • 

• 

m 

•          •                                • 

• 

•BJIBUtUX 

i»?S  JO  OK 

CM 

f-l  '^ 

CO 

»o 

-^  »o 

iOCO.f:'^0000»^cOt^<M{M 

05 

la 

e9 

.  "— • 

CO  "^ 

CO 

t* 

Oi  »-^ 

i-ic<i"^»o»ocoeotficO'*t^ 

a 

l^  !? 

7^  'M 

cq  c<i 

<M 

<N 

C<l  CO 

r-l  ©^  C^  <M 

i^ 

2j 

M 
«• 

0% 
0* 

•» 

" 

s 

O 

!z;                            Q 

15 


s 


cS 


s 

< 
o 

g 

o 
% 

o 

o 

Q 
< 


o 
a: 
o: 

< 

K 

K 

p 

OS 
CO 


•sinmux 
|o  (n»H  »« 

P«»dopv 

^  p^  ^  O         00         b*     0> 

^^^^      o      OO 

fln      ■          •          •          •                     e                     •               • 

o  o  o  o      o      o    o 

1          *pi.U9!)UI 

^Ipdoaij  a) 

— « -^  O  00         -Tf         C<l      (M      kO 

,  0>   r-*   r^   f—*            Oi            t^OOO 

oap^i-H^*       O       OOO 

¥^...                        .                        .                  .                  . 

OOOO        O        OOO 

Chronometer 

Fast  at  Mean  of 

Transits. 

M.        8. 

23  24-51 
23  27-09 
23  30-10 
23  38-01 

23  40-24 

23  41-98 
23  45-84 
23  59-58 

'ji»<)auiouoaqo 
jad  9)i6a«ix 

,-:O)»^0O&l         CO         C4      0     0 
«  lO  CO  lO  i-H         lO         ^      CO      C<l 

jJGqi-i'^j400        <M        cooq<M 

Stars  Employed  for  Asimuth  Error. 

_A                           . 

r                "       >           ''            ^ 

is     IWT      ^     ^ 

■§  s -c  p^ -5 'g.'^  :£ -s -5 

•r*     *  *■   fc-  -r"  •'S  -r"     ^T  -r* 

1 

1 

1 

< 

^Oa  0><OCO<0'^000000 
t       .•'b-CDOiOOt^O-OO^-t* 

.'^'.(M  ^  O  CO  O  O  O  O  CO  CO 

"^ 

1    -3 

• 

B 
O 

iment 

limatl 

+ 

^    00  'ciO  »  o '     o       o '  o '  o 

Instn 

5 

Level 

^-^loc^ib       -rH      ib»oob 

ft 

•W    .    .      >      ^-    .^-    W 

'iqisaux 
iTr»siooii 

(M  GO  '^  «0         ^         €0      lO      Tt* 

1 

m 

c 

3 

.<Ot*00»-«         C<1         OOiO'^ 
CO  ^  ^  ^  (M         (M         (M      CT      CO 

^^          rtj               M            ^            9                              ^                             0^                    0*                     »^ 

s 
s 

& 

'a 

a 
<s 

d 
o 

s 

&4 


ja 


sn 


Z 


o 


9 
o 


H 


16 

Extra-Meridian  Work. 

This  will  be  treated  under  the  same  headings  as  in  former  Reports. 

OccuLTATiONS  OF  Stars  BY  THE  MooN. — With  the  two  equatorials 
twenty-eight  disappearances  of  stars  were  observed  at  the  moon's  dark 
and  five  at  the  bright  limb,  and  seven  re-appearances  at  the  dark  and 
five  at  the  bright  limb,  altogether  forty-iive  phases.  Most  of  the  stars 
have  been  identified,  and  nine  Nautical  Almanac  stars  were  observed  in 
both  phases.  Interesting  phenomena  were  presented  at  the  disappearance 
of  T^  Arietis  on  January  26,  the  particulars  of  which  are  given  in  Vol. 
III.,  page  187,  of  the  Joitmal  of  the  British  Astronomical  Association.  It 
is  very  desirable  that  this  star  should  be  examined  with  a  powerful 
telescope,  as  it  is  probably  a  triple  one.  Altogether  579  occultation 
phases  have  been  observed  here  in  the  period  1864-93,  namely : — 527 
disappearances  and  52  re-appearances. 

Conjunction  op  Saturn  and  y  Virginis. — An  excellent  series  of 
filar  micrometer  comparisons  of  the  planet,  with  the  preceding  or  north 
component  of  this  well-known  double  star,  was  obtained  with  the  8-inch 
equatorial  on  April  3,  4,  5,  6,  8,  10,  11,  and  it  has  been  found  that  the 
tabular  corrections  for  the  planet  are  closely  accordant  with  those 
obtained  at  the  Royal  OJbservatory,  Greenwich,  on  April  10,  12. 

Occultation  of  Saturn  and  Titan. — May  25 — This  phenomenon 
was  observed  with  the  8-inch  equatorial  under  excellent  conditions. 
Both  phases  of  the  occultation  of  the  planet  were  well  observed,  but  the 
disappearance  only  of  the  satellite  at  the  dark  limb.  The  results  have 
been  sent  to  the  Astronomical  Society  of  the  Pacific. 

Minor  Planbts. — Hebe  (6)  and  Parthenope  (11)  were  observed  with 
the  8-inch  equatorial  and  filar  micrometer,  the  former  on  October  27,29, 
November  1,  2,  4,  5,  embracing  75  comparisons  and  3  comparison  stars, 
and  the  latter  on  September  20,  21,  22,  23,  24,  25,  29,  comprising  106 
comparisons  and  4  comparison  stars.  The  results  have  been  sent  to  the 
Astronomische  Nachrichten. 

Comets. — It  has  been  already  notified  in  the  Keport  for  1892  that 
Comet  VI.  (Brooks),  1892,  was  observed  from  November  28  to  the  close 
of  that  year.  The  observations  have,  however,  been  carried  on  with  the 
8-inch  equatorial,  with  occasional  interruptions  from  moonlight  and 
cloudy  weather,  till  June  19.  The  complete  series  of  observations  from 
November  28,  1892,  to  June  19,  1893,  comprises  62  nights,  670  com- 
parisons and  89  comparison  stars.  Dr.  Ristenpart's  parabola  represents 
very  qlosely  the  whole  series.     Comet  II.  (Rordame-Quenisset),  1893, 
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was  observed  with  the  4^-inch  equatorial  and  square  bar-micrometer  on 
July  29,  30,  August  1,  3,  5,  6,  7,  8,  11,  12,  13,  the  number  of  comparisons 
being  67,  and  that  of  the  comparison  stars,  16.  The  results  have  been 
published  in  the  Astronomiache  NachricJUen. 

The  Binary  Star  a  Centauri. — At  the  request  of  Dr.  T.  J.  J.  See, 
of  Chicago,  a  series  of  measures  of  this  star  was  obtained  with  the 
8-inch  equfi^torial  on  ten  nights,  six  east  and  four  west  of  the  meridian. 
The  measures  were  immediately  dispatched  to  Dr.  See,  and  they  have 
since  appeared  in  the  Monthly  Notices  of  the  Royal  Astronomical  Society. 
In  consequence  of  the  pressure  of  other  work  no  other  double  stars  were 
observed  during  1893. 

Meteorological  Observations. 

The  usual  meteorological  observations  were  made  regularly  at 
9h.  a.m.  throughout  the  year,  and  the  rainfall  results  communicated  to 
the  Government  Astronomer.  1893  is  the  thirty-first  year  in  this  de- 
partment of  observation. 

Publications. 

No  publication  has  proceeded  directly  from  the  Observatory  during 
the  year,  but  the  following  is  a  continuation  of  the  list  of  papers  which 
have  appeared  in  various  scientific  journals  : 

Results  op  Micrometer  Comparisons  of  Saturn  and  y^  Virginis, 
IN  April,  \S93.^R,A.S.  Monthly  Notices,  Vol.  LIIL,  p.  500. 

Star  Occultations  observed  in  1892. — Astronomisclie  Nachrich/en, 
Band  CXXXIIL,  No.  3174,  p.  95. 

Observations  op  Comet,  1892,  VL  (Brooks). — Astronomisclie 
Nachrichten,  Band  CXXXIII.,  No.  3176,  p.  125,  No.  3180,  p.  195,  and 
No.  3189,  p.  347.  Journal  of  the  Royal  Society  of  K  S,  Wales, 
Vol.  XXVII.,  p.  348. 

Observations  op  Phenomena  of  Jupiter's  Satellites  in  1892. — 
B.A.S.  Montldy  Notices,  Vol.  LIV.,  p.  32. 

On  the  Probability  op  Extraordinarily  High  Spring-Tides 
about  the  December  Solstice  op  1893. — Journal  of  the  Royal  Society 
ofN.S.  Wales,  Vol.  XXVIL,  p.  359. 

Windsor  Measures  of  a  Centauri  in  1893. — R.  A,  S,  Monthly 
Notices,  Vol.  LIV.,  p.  123. 

Observations  op  Planet  (11)  Parthbnope  and  Comet,  1893, 11. 

Astronomische  Nachrichten,  Band  OXXXIV.,  No.  3207,  p.  241. 
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The  library. 

The  author  again  tenders  his  best  thanks  for  the  donations  to  the 
Library  during  the  past  year.  A  list  of  these  presents  will  be  found  at 
the  close  of  the  Report.  It  will  shortly  be  necessary  to  extend  the 
shelving  for  the  accommodation  of  this  important  department  of  the 
Observatory. 

Personal  Establishment. 

All  the  astronomical  and  nearly  all  the  meteorological  observations 
have  been  made  by  the  proprietor.  During  an  occasional  absence  from 
home,  the  latter  observations  have  been  made  by  his  son.  The  greater 
portion  of  the  astronomical  reductions  have  been  made  by  the  former. 
Mr.  Murray  L.  Allen,  of  Collector,  has  been  employed  in  the  calculation 
of  star  reductions,  parallax  factors,  and  sundry  other  data ;  but  check 
calculations  of  these  results  have  been  made  by  different  forms  by  the 
author  himself.  Those  calculations  which  are  not  done  in  duplicate  are 
usually  made  according  to  forms,  which  are  in  their  nature  self-checking. 
The  daily  meteorological  reductions  are  made  by  the  author,  and  the 
calculation  of  the  monthly  sums  and  means  is  performed,  independently, 
by  two  computers.  The  author  has  the  gratification  once  more  to 
acknowledge  the  volunteer  services  of  Mr.  R.  T.  A.  Innes,  of  Sydney, 
F.R.A.S.,  who  supplied  him  with  his  prediction-calculations  of  the 
occupations  of  Saturn  and  the  principal  Nautical  Almanac  stars. 

Observations  Recently  Utilized. 

The  Windsor  measures  of  a  Centauri  have,  since  the  last  Report, 
been  employed  by  Mr.  Alexander  W.  Roberts,  of  South  Africa,  and  Dr. 
T.  J.  J.  See,  of  Chicago  University,  in  new  investigations  of  the  orbit 
of  this  well-known  binary.  See  Aatronomisclie  Na^krichten^  Band 
OXXXIIL,  p.  105,  and  R.A.S.  Monthly  Notices,  Vol.  LIV.,  p.  102, 
respectively.  The  local  observations  of  Finlay's  Comet  made  in  1886  with 
the  8- inch  equatorial  and  square  bar-micrometer,  have  been  availed  of 
by  Dr.  Schulhof  in  an  investigation  of  the  elliptic  elements  of  this  comet 
for  the  epoch  of  its  discovery.  See  Bulletin  Astronomique,  Tome  X., 
Nos.  for  Avril,  Mai,  Juin  and  Juillet,  1893.  The  residuals  of  the 
observations,  42  in  number,  are  remarkably  consistent,  and  all  the 
positions,  without  exception,  are  adopted  for  the  definitive  correction  of 
the  elements.  Of  the  four  stations  in  the  southern  hemisphere,  which 
contributed  observations,  Windsor  stands  second  in  oi-der,  both  as  regards 
the  number  of  observations  and  the  weight  accorded  to  the  individual 
results.     This  is  very  gratifying,  considering  the  faintness  of  the  comet. 
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and,  therefore,,  the  difficulty  which  was  frequently  experienced  in  the 
observations.  Early  in  June  last  a  letter,  accompanied  with  an  ephemeris, 
was  received  from  Dr.  Schulhof,  requesting  that  the  comet  which  had 
just  returned  to  perihelion  and  been  re-discovered  by  Mr.  Finlay,  might 
be  followed  as  long  as  possible.  Circumstances,  however,  unfortunately 
prevented  the  author  from  complying  with  the  wishes  of  the  astronomer. 

Work  Proposed  for  the  Year  1894. 

It  is  already  well  known  that  the  main  work  of  the  Observatory  con- 
sists of  the  observations  of  lunar  occultations  of  stars,  of  southern  comets, 
and  of  the  meteorological  instruments.  The  meteorological  observations 
will  be  carried  through  the  year  with  the  same  regularity  as  heretofore, 
but  it  is  proposed  to  make  some  relaxation  in  the  astronomical  work  for 
the  first  half  of  the  year.  Occultations  will  be  observed,  but  instead  of 
keeping  up  a  regular  series  of  observations  for  time,  the  time  will  be 
determined  on  those  nights  only  when  occultations  occur  by  securing 
a  group  of  transits,  both  immediately  before  and  after  the  observation 
of  an  occultation.  Should  a  southern  comet  appear,  it  is  proposed  to 
obtain  a  number  of  positions  sufficient  for  a  fairly  good  determination 
of  the  orbit.  The  author  trusts  by  the  middle  of  the  year  to  re- commence 
regular  work. 

April  1st,  1894. 
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PRESENTS  RECEIVED  FOR  THE  LIBRARY  DURING 

THE  YEAR  1893. 


[Note — The  Names  of  the  Donors  are  printed  in  Italics.] 


Results  of  Meteorological  Observations  in  N,  S.  Wales,  1890,  pp.  XIII, 

140,  with  map. 
Results  of  Rain,  River  and  Evaporation  Observations  in  N.  S.  Wales, 

1891,  pp.  XL.,  15L  and  1892,  pp.  XL.,  163,  with  maps  and  diagrams. 
Diagram  of  Isothermal  Lines  for  N.  S.  Wales. 

Pfail storms,  by  H.  C.  Russell,  C.M.G.,  etc.,  pp.  4,  with  chart. 

Observations  of  the  Transit  of  Venus,  1874,  Dec.  9,  in  N.  S.  Wales, 

pp.  XXVIII ,  43,  with  plates. 
Results  of  Astronomical  Observations  at  Sydney  Observatory  in  1879- 

80-81,  pp.  XVIII.,  124,  with  maps. 

Tlie  Government  Observatory^  Sydney, 

Record  of  Results  of  Observations  in  Meteorology  and  Terrestrial 
Magneti-sm  at  Melbourne  Observatory,  etc.,  from  July  1  to  Dec.  31, 

1892,  pp.  31. 

The  Governinent  Observatory^  Melbourne, 

Rainfall  for  South  Australia  in  Monthly  Parts,  from  September,  1892, 

to  September,  1893,  both  inclusive. 
Meteoi  ological  Observations  at  Adelaide  Observatory  and  other  places 

in  South  Australia,  1890,  pp.  XIII.,  XV.,  117,  with  maps,  and 

1884  and  1885,  pp.  XXVIL,  240  and  238. 

The  Government  Observatory ^  Adelaide. 

Report  of  Trustees  of  Free  Public  Library,  Sydney,  for  1892.. 

TJie  Trustees, 
The  Surveyor.     Complete  in  Monthly  Numbers  for  1893. 

The  Institution  of  Surveyors^  N.  S.  Wales, 

Proceedings  and  Transactions  of  the  Queensland  Branch  of  the  Royal 
Geographical  Society  of  Australasia,  Vol.  VIII.,  pp.  80, 

The  Queensland  Branch  of  the  R.  G.  Society  of  Australasia, 

Hourly  Means  at  the  Four  Observatories  under  the  Meteorological 
Council,  1889,  pp.  112,  and  1890,  pp.  112. 

Weekly  Weather  Reports  for  1892. 

Weekly  Weather  Reports  from  January  7,  to  November,  1893,  both  in- 
clusive. 

Quarterly  Summaries  of  the  Weekly  Weather  Reports  for  1892,  and  the 
first  three  quarters  of  1893. 

Monthly  Summaries  for  1892,  and  January,  1893. 


•21 

Meteorological  Observations  at  Stations  of  the  Second  Order  for  1883, 

pp.  180. 
Report  of  the  Meteorological  Council  to  the  Royal  Society  for  the  year 

ending  March  31,  1892,  pp.  111. 
Report  of  the  International  Meteorological  Conference  of  Munich,  Aug. 

26-Sept.  2,  1891,  pp.  93. 

The  Meteorological  Officey  London, 

Results  of  Meteorological  and  Magnetical  Observations  at  Stonyhurst 
College  Observatory,  1892,  pp.  80. 

The  Stonyhurst  College  Observatory. 

Report  of  the  Kew  Observatory,  Richmond,  Surrey,  for  1892,  pp.  33. 

The  Kew  ObserwUory. 

Meteorological  Department,  Borough  of  Southport,  Report  of  Obser- 
vations for  1892,  pp.  14. 

Weather  of  1892  at  Southport,  by  J.  Baxendell,  F.R.M.S.,  pp.  15. 

SoiUhport  Meteorological  Observatory, 

Report  on  the  Temple  Observatory,  Rugby,  for  1892,  pp.  3. 

The  Temple  Observatory. 

Meteorological  Observations  at  Rousdon  Observatory,  Devon,  for  1892. 
pp.  29,  by  C.  E.  Peek,  M.A. 

The  Author. 

Report  of  the  Wolsingham  Observatory,  Tow  Law,  England,  for  1892, 
pp.  2. 

Rev.  T.  Espin,  B  A. 

Results  of  Observations  of  Fixed  Stars  with  the  Meridian  Circle  at  the 
Madras  Observatory,  1887,  1888  and  1889,  pp.  360. 

Hourly  Meteorological  Observations  at  the  Madras  Observatory  from 
January,  1856,  to  February,  1861. 

The  Government  Observaiory^  Madras. 

Monthly  Weather  Review,  Meteorological  Service  of  the  Dominion  of 

Canada,  from  August,  1892,  to  May,  1893,  both  inclusive. 
Toronto  General  Meteorological  Register  for  1892. 

The  Meteorological  Office^  Toronto. 

The  American  Ephemeris  and   Nautical  Almanac   for  1895,  1st  Ed., 
pp.  532. 

Office  of  the  American  Ephemeris. 

Observations  of  Double  Stars  at  the  U.S.N.  Observatory,  Washington, 

Part  II.,  1880-91,  by  A.  Hall,  pp.  203. 
Report  of  the  U.S.N.  Observatory  for  the  year  ending  June  30,  1892, 

pp.  10. 
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Observations  in  1888  at  the  XJ.S.N.  Observatory,  with  2  Appendices  and 
6  plates 

Meteorological  Observations  and  Results  at  the  U.S.N.  Observatory, 
1888,  pp.  60. 

Magnetic  Observations  at  the  U.S.N.  Observatory,  1891,  pp.  100,  with 
diagrams. 

The  U.S.N.  Observatory^  Washington, 

The  Lick  Astronomical  Department   of  the  University  of  California, 
pp  22,  with  plates. 

Terrestrial  Atmospheric  Absorption  of  the  Photographic  Rays  of  Light, 
by  J.  M.  Schoeberle,  pp.  89. 

TJie  Lick  ObservcUory. 

Publications  of  the  Cincinnati  Observatory  (12)  Catalogue  of  Proper 
Motions  of  Stars,  by  J.  G.  Porter,  A.M.,  etc.,  pp.  254. 

The  Cincinnati  Observatory. 

The  Parallaxes  of  ft  and  B  Cassiopeias  from  Rutherford  Photo  Measures, 
by  H.  Jacoby. 

Colu/mhia  College  Observatory,  New   York. 

Transactions   of  the   Astronomical   Observatory   of   Yale  University, 
Vol.  I.,  Parts  III.  and  IV.,  pp.  153  to  207. 

Report  of  Yale  University  Observatory  for  1892-93,  pp.  20. 

Yale  University  Observatory. 

Publications  of  the  Washburn  Observatory,  Vol.  VI.,  Parts  III.  and  IV. 

The    Washbfim  Observatory. 

Bulletin    of    the    Franklin    Institute,    Philadelphia,    for    September, 
November  and  December,  1892. 

Ship  Canals,  by  M.  Haupt,  pp.  15. 

The  Road  Movement,  by  M.  L.  Haupt,  Consult.  Engineer,  pp.  16. 

Report  of  Proceedings  of  the  9th  Annual  Meeting  of  Official  Agricultural 

Chemists,  Washington,  August  25-27,  1892,  by  Dr.  Bruno  Terne, 

pp.  20. 
A  New  Photo-Intaglio  Process,  by  L.  E.  Levy,  pp.  4,  with  plate. 
A   New    Ballistic    Galvanometer,    by  E.  G.   Willyoung,  pp.   17,  with 

diagrams. 

Some  Principles  that  must  be  observed  to  make  a  good  Closed  Circuit 
Battery,  etc..  Abstract,  pp.  4,  2  copies. 

How  the  Earth  is  measured,  by  Prof.  J.  H.  Gore,  pp.  19. 

Proceedings  of  the  Chemical  Section  for  November  15,  1892,  and  of  the 
Electrical  Section  for  November  22,  1892. 

Philadelphia's  Share  in  the  Development  of  Photography,  by  J.  T.  Sachee, 
pp.  17. 
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The  Deposits  of  Native  Soda,  near  Laramie,  by  H.  Pemberton,  Jun.,  and 
G.  P.  Tucker,  pp.  6. 

The  Franklin  Institute^  Philadelphia. 

Rapport  Annuel  sur  I'Etat  de  FObservatoire  de  Paris  pour  1892,  pp.  31. 

The  Paris  Observatory. 

Catalog  der  farbigen  Sterne  zwischen  deni  Nordpol  und  23  Grad.  Siid. 
Declin  ,  von  F.  Kriiger,  pp.  145,  with  plate. 

The  Royal  Observatory,  Kiel. 

Sternwarte   Hamburg,  Bericht  fur  1892,  des  Direktors,  Prof.  Dr.  G. 
Riimker,  pp.  6. 

The  Hamburg  Observatory. 

Resultate  der  Beobachtungsreihe  in  Honloulu,  betreffend  die  Verander- 
lichkeit  der  Polhohe,  nut  Tafeln. 

Central  Bureau  der  Internationalen  Erdmessung  zu  Potsdam. 

Protuberanzen  Beobachtet  in  Jahre,  1887,  am  Haynald-Observatorium. 

Haynald  Observatory^  Kalocsa. 

Magnpstische  und  Meteor9logische  Beobachtungen  an  der  k.k.  Sternwarte 
zu  Prag,  1892 

The  Observatory,  Prague. 

Annates  de  TObservatoire  de  Kiew,  Vol.  IV.  pp.  216. 

The  Observatory,  Kiew, 

Sur  les  Elements  de  TEtoile  variable  Y  Cygni,  par  N.  C.  Duuer,  pp.  1 4. 

The  Upsal  Observatory. 

Sull  'Excursione  diurna  della  declinazione  magnetica  a  Milano  in  rela- 
zione  col  Periodo  delle  Macchie  Solari  nota  Dott.  M  Rajna,  pp.  1 8. 

The  Observatory,  MUan. 

Osservazioni  Meteorologiche,  1891,  aH'osservatorio  della  R.  Universita 
di  Torino,  G.  B.  Rizzo,  pp.  53. 

Ephemeridi  del  Sole  e  della  Luna  per  Torrizonte  di  Torino,  1893,  T. 
Aschieri,  pp.  15. 

II  Clinia  di  Torino.     Memoria  del  Dr.  G.  B.  Rizzo,  pp.  62,  with  plates. 

Longitudine  di  Torino  determinata  coi  metodi  di  G.  Struve  de  F.  Porro, 
pp.  84. 

The  University  Observatory,  Turin. 

Annuario  publicado  pelo  Observatorio  do  Rio  de  Janeiro,  1892,  pp.  318. 
O  Clima  do  Rio  de  Janeiro. 

l^he  Imperial  Observatory,  Rio  de  Janeiro. 

Anuario  del  Observatorio  de  la  Plata  para  el  ano  1893,  pp.  502. 

The  Observatory,  La  Pluta. 
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Boletin  del  Observatorio  Afltronomico  Nacional  de  Tacubaya,  Obs. 
Merid.,  Tomo  I.,  Nob.  12,  13,  14. 

Deacripcion  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  por 
G.  B.  T.  Puga,  pp.  44,  with  plates. 

The  National  Observatory ,  Tacttbaya, 

Memorias  y  Revista  de  la  Sociedad  Cientifica  "  Antonio  Alzati,"  Tomo 
VI.  Nos.  1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  and  Torao  VII,  Nos. 
1,2. 

La  Sociedad  Cientifica^  "  AUonio  Alzate"  Meocico. 

The  Orbit  of  y  Coronae  Australis,  by  R.  P.  Sellors,  B.  A.,  pp.  3. 

The  Author 

Note  on  the  Secular  Perturbations  of  the  Earth  by  Mars,  by  R.  T.  A. 
Innes,  F.R.A.S.,  pp.  8. 

The  Secular  Perturbations  of  the  Earth  arising  from  the  Action  of 
Venus,  by  same,  pp.  5. 

The  Author, 

The  Science  of  Scripture,  by  J.  Pottie,  Vet.  Surgeon,  pp.  8,  3  copies 

« 

The  Autlior. 

Flying  Machine  Motors  and  Cellular  Kites,  by  L.  Hargrave,  with  4 
plates. 

The  Author. 

Remarkable  Comets,  by  W.  T.  Lynn,  F.R.A.S.,  pp.  40,  2  copies 

The  Author. 

Galactic  Longitudes  and  Latitudes  of  the  Brighter  Stars  in  a  Zone  con- 
taining the  Milky  Way,  by  A.  Marth,  F.R.A.S.,  Parts  L  and  IL, 
pp.  37  and  38. 

Ephemeris  for  Physical  Observations  of  Jupiter,  1893-94,  by  A.  Marth, 
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OF    THE 


WINDSOR  OBSERVATORY 


For   1894. 


Notwithstanding  that  there  was  some  relaxation  in  the  work  of 
observation  during  the  year  it  will  be  seen  from  the  following  Report 
that  a  large  amount  of  work  was  done  : — 

Buildings  and  Instruments. 

With  the  exception  of  a  circular  chamber  for  the  8-inch  equatorial, 
the  erection  of  which  had  been  commenced  when  the  last  report  was 
issued,  there  has  been  no  addition  to  the  buildings.  This  chamber  is 
now  completed.  It  is  constructed  of  brick^  has  an  internal  diameter  of 
18  feet,  and  is  surmounted  by  a  ten-sided  pyramidal  roof  of  galvanized 
iron,  with  openings  18  inches  in  width,  affording  an  uninterrupted  view 
from  horizon  to  horizon.  The  roof  turns  on  ten  wheels  1 3^  inches  in 
diameter,  running  on  a  circular  plate  of  iron  provided  with  a  rail  to 
keep  the  wheels  in  their  proper  track.  This  plan  has  been  in  use 
throughout  at  the  Obbervatory,  and  is  found  to  answer  well.  The  new 
structure  will  add  greatly  to  the  comfort  of  the  observer.  No  addition 
has  been  made  to  the  instruments  since  the  acquisition  of  the  large 
equatorial  telescope  in  1886,  and  the  list  remains  therefore  as  follows  : — 

Transit  Instrument,  by  Cooke  and  Sons,  of  York,  of  3  inches 
aperture  and  36  inches  focal  length. 

Two  eight-day  sidereal  Box  Chronometers,  one  by  Parkinson  and 
Frodsham,  No.  1042;  the  other  by  John  Poole,  No.  2962, 
beating  half-seconds. 

Equatorial  Refractor,  by  Grubb,  of  Dublin,  1882,  of  8  inches 
aperture  and  115  inches  focal  length,  driven  by  clock-work, 
with  filar-microm«)ter  and  various  eyepieces  by  the  same  maker. 


Equatorial  Refractor,  by  Cooke  and  Sons,  of  X^rk,  of  4^  inches 
aperture  and  70  inches  focal  length,  with  position  and  distance 
filar-micrometer,  and  various  eyepieces  by  the  same  makers. 
This  micrometer  is  also  adapted  to  the  8-inch  instrument. 

Two  Ring-^9  icrometers  and  a  Square  Bar- Micrometer,  adapt<Lble  to 
both  the  equatorials. 

Portable  Refractor,  by  Chas.  Jones,  of  Liverpool,  of  3 J  inches  aper- 
ture and  48  inches  focal  length.  This  instrument  was  formerly 
roughly  mounted  as  an  equatorial  in  the  old  Observatory. 

Five-inch  Theodolite,  7^-inch  Sextant,  and  other  minor  appliances. 

Position  of  the  Observatory. 

The  coordinates  of  the  Observatory  are  still  adopted  as  : — Longi- 
tude from  Greenwich  =  lOh.  3m.  20*5s.  E. ;  Astronomical  Latitude 
=  -  33°  36'  30-8'. 

Meridian  Work. 

The  sidereal  chronometer,  John  Pooh,  No,  2962,  was  employed 
during  the  year  in  connection  with  the  3-inch  transit  instrument,  and 
its  rate  proved  to  be  satisfactory.  For  an  explanation  of  the  method 
by  which  the  errors  of  the  transit  instrument  were  determined  the 
reader  is  referred  to  the  Report  for  1890.  The  equatorial  distances  in 
sidereal  time  of  the  outer  transit  wires  from  the  middle  wire  were  those 
determined  from  the  transits  of  circumpolar  stars  from  February  17  to 
December  31,  1893,  namely— A  = -f  20  553s.,  B= -i- 10-385s.,  D= - 
9-3288.,  E=  -19  020s.,  with  a  correction  of  +0-518s.  to  the  middle  wire 
C  for  an  equatorial  star  when  all  the  wires  were  observed.  The 
reductions  of  the  circumpolar-star  transits  during  1894  for  the  equatorial 
distances  were  made  to  keep  pace  with  the  observations  themselves,  but 
no  further  sensible  change  was  detected  in  the  distances  of  the  outer 
wires  from  the  middle  wire. 

The  following  are  the  equatorial  distances  deduced  from  the 
circumpolar  transits  for  1894  :— A=  +20-556s.,  B=  +  10-439s.,  D=  - 
9'335s.,  E=  -  19-0248.,  with  h  correction  of  -f  0-527s.  to  the  middle  wire. 
These  values  will  be  employed  for  the  year  1895.  It  will  be  seen  from 
the  last  Report  that  the  instrumental  errors  were  pretty  steady  during 
the  year  1893.  During  the  year  1894,  however,  the  level  and  azimuth 
errors  have  not  been  so  steady.  This  will  he  seen  from  the  customary 
table  of  Instrumental  Errors  and  Chronometer  Errors  and  Rates.  Three 


adjastments  had  to  be  made  for  level,  though  none  was  made  for  either 
coUimation  or  azimuth.  On  reference  to  previous  reports  it  will  be 
seen  that  the  azimuth  error  toest  gradually  increased  till  1890,  when  the 
angle  of  deviation  arrived  at  a  maximum.  Since  that  year  the  angle 
diminished  till  about  the  close  of  1893,  when  the  axis  of  coUimation 
became  coincident  with  the  north  point  of  the  horizon.  The  azimuth 
error  gradually  increased  eastward  till  November  last,  when  it  arrived 
at  a  maximum.  Since  that  time  the  axis  of  coUimation  moved  rather 
rapidly  westward,  becoming  again  coincident  with  the  north  point  in 
the  beginning  of  December.  Since  the  close  of  the  year  the  azimuth 
toe^t  has  increased  till  at  the  date  of  this  Report  it  has  attained  to 
about  13".  No  cause  can  at  present  be  assigned  for  these  interesting 
changes  of  azimuth.  The  number  of  separate  determinations  of  level, 
coUimation  and  azimuth  during  the  year  were  respectively  203,33  and 
81.  The  total  number  of  transits  of  stars  of  a  declination  less  than  40^ 
is  450,  and  these  were  observed  on  79  nights.  The  following  table 
exhibits  the  errors  of  the  transit  instrument  and  the  errors  and  rates 
of  the  sidereal  chronometer  John  Poole,  which  was  also  employed 
throughout  in  the  extra-meridian  observations.  The  apparent  right 
ascensions  of  l^)oth  clock  and  circumpolar  stars  have  been  interpolated 
from  the  American  Ephsmeris^  and  corrected  for  daily  aberration  : — 


CO 

» 

EH 

Pi 

O 

EH 

o 

m 

00 

s 

Pi 


a  ^ 


Eh 

» 
D 

EH 
GO 

s 


•■^Minux 

CO 

^ 

t* 

o> 

o> 

00 

00  CO  ko  t« 

|0  uvap|[  )« 

• 

CO 

o 

o 

O 

o 

o 

o 

o  o  o  o 

pa^dopv 

l-H 



o 

• 

o 

o 

• 

o 

o 

o 

o  o  o  o 

'{VAja^ui 

CO 

o 

00 

^ 

00 

CO 

CO  00  t^  O 

• 

00 

o 

• 

o 

o 

• 

o 

CO 

o 

• 

o 

CO 

o 

• 

o 

o 
o 

00 

o 

o^ 

o 

• 

o 

t*  t^  CO  t* 

o  ooo 

•         •        .         • 

o  o  oo 

®  _. 

'^f* 

(M 

»« 

Od 

CO 

00 

CO 

t* 

t^  CO  t*  CO 

lis 

• 

00 

• 

• 

o 

• 

• 

o 

• 

o 

• 

(M 

• 

O  O^  00  kO 

•         •         •         • 

ial 

ad 

o 

00 

o> 

-^ 

i£5 

CO 

00 

o 

cq  CO  -^  CO 

c^ 

c^ 

lO 

1-H 

1— I 

C<1 

(M 

CO 

CO  C5  CO  CO 

Chror 

Fast  at 

Tra 

"^J* 

lO 

»o 

CO 

CO 

CO 

CO 

CO 

CO  CO  CO  CO 

<M 

CI 

<M 

(M 

(M 

<M 

<M 

<M 

(M  (M  fM  <M 

•lo^omoaoxqo 

* 

CO 

'^ 

CO 

««H 

00 

!>• 

CO 

lO 

CO  l-H  lO  t* 

i9d  ff)iBinMX 

CO 

'^ 

i-H 

CO 

<N 

CO   l-H 

;o  avan 

a^ 

CO 

b- 

00 

00 

o> 

t* 

t^ 

t*  t^  00  00 

a.' 

g 

1 

a 

fa 

o 

u 

i 

p4 

e4 
i 

*W9 

• 

u 

o 

a 

C5 

O    OS 

OQ 

•43 

8 

'S 
a 

03 

a 

2 

o 

a 

^A, 

3 

J 

a 

o 

•  FN 

s 

• 

fl 

•FN 

QO 

•FN 

fl 

6 

• 

fl   c 
a,  .FN 

o     ^ 

.s  g 
«  s 

3. 

S 
ad 

1 

H 

u 

2 

o 

C5 

s 

s 

o 

fi 

's 

§  «  w  "c  "c  i  g 

'?  •"  'r  ci  »  2  -i; 
§.2.2  §  §^  >^ 

o 

DO 

o 

c 

o6 

'o 

> 

CO 

o 

OQ 

•  ad 

Pui 

DO 

9 

a 
o 

fl 

08 

k 

1 

> 

DO 

»F- 

?«• 

?«• 

a. 

:5 

^. 

^               CO 

u 

'V 

o 

n^ 

f-O 

1 

m 

CO 

kC 

CO 

1    <M 

«^ 

O  <M  CO 

-H  oa 

t-H 

CO 

PH 

1  + 

* 

CO 

p 

CO 

p 

CO 

cqperip-^b-cp 
oa  CO  <?^  (I'l  •— •  «— '  t^ 

»-H 

• 

o 

+ 

CO 

o 

U5 

• 

o 

+ 

^  ^  op  <M 

>- 

— s^— 

^ 

^ 

-V- 

^ 

^ 

g 

^ 

^ 

"S 

e 
o 

imati 

+ 

o 

CO 

o 

'<!*< 

^ 

^ 

Tt« 

1 

kC 

1 

,  CO  '<p  'i^  'oo ' 

* 

CI 

CT 

+  ©1 

• 

o 

• 

O 

o 

+ 

■ 

o 

+ 

• 

o 

-4-    •     ^ 

^oo.oo^ 

d             55 

i__j 

1 

' 

1 

s 

•ii* 

•s  . 

t*  »o  t* 

r- 1 

lA 

lO 

^ 

00 

t^ 

<M  »-^  '^  1-H 

^  ' 

% 

(^^  ( 

•            • 

+  t:- 

CM 

©1 

-«*< 

+ 

'^i* 

+ 

iO 

+  CO  b-  00  00 

nJ 

N 

^ 

■^ 

1-^ 

1-^ 

^H 

l-H   F-H   l-H   r-H 

Clamp 
E.  or  W. 

• 

• 

• 

^ 

• 

• 

• 

j«98  |0  'ON 

CO 

CO 

o> 

O 

CO 

CO 

lO 

'^J* 

CO  CO  c^  e^ 

» 

•fi* 

o 

CO 

CO 

t^ 

(M 

CO 

-<!*< 

«  CO  h-  00 

«  >» 

'^f' 

l-H 

C<1 

f— I 

<M 

oq 

1 

|2 
a 

00 

Br 

• 

06 

^ 
•« 

=2 

p. 

< 

M 

•« 

M 
n 

«^      ««      «k      •« 

■«        ^        •«        ^ 

*8)}liUUIX 
JO  US9K  9« 

p9)dopy 


CO 

o 


)Iu{pd03J<j  ui 


I 

• 

OD 

H 

H 
< 

a 

as 

< 

OQ 

as 

c 

OS 
X 

u 

H 

o 
o 


-< 

OQ 

X 

o 

S3 

o: 
se 

K 

s 

p 

as 

OQ 

9a 


9  e     • 

•^   5    OB 

^*  dj ««« 

t>8 


'4919niOUOJll{0 

jo  uvdiv 


§ 

■*» 

a 

'm 


^ 
S" 


e 
s 

CO 


c 

o 

S 
E 

••a 
ID 

e 


S  + 


1  + 


+ 


Is 


00 


p 

CO  CO 


8^ 


■ 


e 

o 
a 

S 


o 
> 

CO 
10 


e>i 


C4 


«0         »O»O'H»<Ol>-t>-0CX«0C  X      oc 

o      oooooooooo        o    o 
o      oooooooooo        o    o 


00  00  00  cx> 

o  o  o  o 

•  •  ■  • 

o  o  o  o 


o 

o 


t^.eO'^XXXcDOiOoa 
CO-^COCOXOXXl^-t* 

oooooooooo 

•     ••••••■•• 

oooooooooo 


lO  CO 

X  X 

o  o 

•  • 

o  o 


CO  O)  Od  CO 
X  t^  t^  X 

p  o  o  o 
o  6  6  o 


ITS 


CO 


(M  CO  I— 1  O"-  CO  X  O  <M  X  'M 
X<X»{iCO'^Xpi7^cpt;* 

XOi'^tCt^XOCO'Tfcb 

^^  -^  »c  »o  i^  »o 

COCOCOCOCO<Ot'«-»»l^h« 
'M  (M  <M  (M  'M  -M  CI  G»«  CM  "M 


X      I— I 

CO    ih 


1^    t^ 

'M      (M 


t^  O  0>  CO 
<^  0)  O)  CO 

1^  X  O  <f  1 

•— <  f— I  G^  (M 

t-  t-  t-  t> 

C^l  (M  (N  (M 


00 


^^-,— 1^,— ,o>c»xcot^  —     t» 

iC  ^1  CO  Tf  'M  ro  "^  -r  00  'M  (M      I— I 

t^r^Xl>-lr*l'-l>'Ot^Oa  CO      1-H 


O  "^  X  CO 
C<l  I— I  CO  "^ 

(M  O  C^  X 


• 

.s 

s 

DO 
•  FN 

a 

a 

00. 
00 

s 


.   ^ 

c3<ta 

O   S   o 
CO    S    00 

s  S  ^ 

00    S    au 
*'**  jB  *'^ 

Pm  O  P4 


Si 

•2.2 


c 
•ff4 

00 


s  g 

^ 

Oc3 

o 

CO 

00.01 

<o. 

• 

<l1 

^■^4         MMM 

^■4 

O    O 

o 

/^^ 

>> 

!> 

01 

CO    00 

CO 

^ 

•^»   *w* 

•  ^•4 

b. 

s  s 

s 

TJ 

ss 

s 

•VVs 

•V. 

^ 

CO 

•  iH 

u 

00 

•M 

o 


1^ 

s  *: 
a. 2 

O  fl 


-Si 

(J5.0 


43    eq 

o 


2 


oo 


J 


*£3 


«   c^ 
IS 


»  <4QQ.O 

CO 


~X  Oi  Oi 

^  l-H  CO  »0 


?P  O  (M  9P  ''^^  <M 


-^         2.0  O  »-«  ^<N  <M  ^'-'  ^ 


X  CO  -^  C<l 
CO  lO  C<l  CO 

•  •  •  • 

o  o  o  o 


X  X 

o  o 

•  • 

o  o 


t^  X 

o  o 

•  • 

oo 


Oi  CO 
CO  '^ 

"^  CO 
<M  <M 


X  X 


^ 


fl  o 


s  s 

cfi    09 

OO 

CO     00 

2  2 
S  $ 

o  o 
a  a 
o  o 

o  o 

CO  CO 


Od  X 
O  (M 


<M 


CO  (M  "i— I  "P  '<M  CO  »0  CO  X  ca 


,...._   ^  ^,  ,.^  ..^  ^  ^  _.  -;^      'M    J    ^  Oi  t»  CO      ,    'T**  lO 

■      '      '      '  *>'**'  I— _i       I      lit       I      I  i__ 


Oi  X 


"^lOi^cppciepb-ooiptp 

<^^  (N  ^  CN  CO  CO  CO  (f-l  f^  f^  »^ 


Oi  ift  ^ 

•         •         • 

I-H   "^   (M 


O)  O  O  O)         (MX 

•  •  •  •  1^  • 

f— «  (M  I— i  O     '    f— '  I— • 


^ 


^ 

^ 


.w 


^^^^ 


{z3  pq  Pe]  Pc)  {z)  pq 


^' pcj 

5  ^    ^^^^    ^-w 


-fr))Biiuix 
4«>s  JO  ON 


CO 


CO  >ft  '^  t^  O  ^  ''i*  CO  ^  CO 


kO    -^       -^  -^  lO  CO       t« 


.  (M 

x-c 

< 


COt-O-^'MCO'^lOCOt* 
r-i  ^  ©^  <M  (M  CI  C^  C^  C^  G<1 


O      »-» 
CO 


G9  CO  tH  O 


CO  t^ 


8 


JO  iradn  ^« 

00l>l>t^t-C30Ci'<** 

CO      t*  t^ 

'^ 

'^J* 

(M 

C"!  Oi  t^  1—  I-H  1— I 

.oooooooo 

o    o  o 

o 

• 

O 

• 

• 

— «  O  C^»  <^^  r-t  '-H  1 

•          •••••        1 

pa^dvpv 

oooooooo 

o    oo 

o 

o 

O 

I-H 

o  o  o  o  o  O 

'I1IAJ99UI 

CO00«— •O^'^»-H»OC0 

lO       rH  (M 

(M 

I-H  CO  0>  »ft  »-H  "^i. 

JSa{peoojia  ui 

.l'-l:*l>'»r>l>»l>-00O> 

(M      X  t^ 

t^ 

M< 

lO 

<N  1^  CO  1^  X  ^ 

uitio  XiJinoH 

^o<p(pc>c>c><p<p 

o    o  o 

o 

o 

o 

1— 1  O  «-H  'M  O  «— • 

oooooooo 

o    o  o 

o 

o 

o 

O  O  O  O  O  O 

.5?  . 

Ot^'^»CC<l?0»— '<M 

—      f>l  <o 

iC 

»0  CO  t^  CO  I—  »c 

I§5 

.  C^  CO  X  ^1  <M  I'-  C-  Ci 

O      J>.  OS 

-*♦* 

CD 

I-H 

OS  I-H  iC  Oi  O  O 

§:Sl 

"obOf^cbiboxo 

^    »o  o 

I-H 

^-4 

.i^ 

-H  '^f  X  X  CO  l^  j 

(MCOCOCCCCCOCO-T 

-^       fM  CO 

tJ< 

'<*• 

\o 

lO   ^—                   r-i  r- 1  ' 

2 

i^     XX 

X 

X 

X 

X    Oi    I-H    ^    I-H    ^ 

<M      (M  <M 

<M 

<M 

(N 

(M  Cq  CO  CO  CO  CO 

••• 

'ja^^amoaoiqo 

CO  CI          '^  C^"»          <M 

X     X  o> 

O 

r-H 

tJ< 

lO  <N  0>  CO  CO  (M 

jad  8!))Baiux 

'«*■      lO  C<I 

<M 

lO         I-H  -^  CO  •— • 

O 

}o  iniaH 

H00(M0>00^0iOX 

1— (             1— •        1— 1 

r— 1        I-H  C^ 
I-H        *^  r-H 

'^J' 

o» 

I-H 

CO 

0>  -**<  O  1-H  t*  ©^ 

i 

a 

as 

< 

s 

1 

g 

Ed 
6 

• 

B       B  S  ^  S       S 

c8          08    o6  M    S          S 
^         =fi=G  CO    ^         J3 

00        •«  '^^ 

■ 

« 

QO 

d 

• 

aj     .2  8f     S 

li 

-< 

"8 

s 

1 

0  Monocerotis,  ^  C 

0  Monocerotis,  3  C 
0  Monocerotis,  0  C 
d^  Cham»leontis,  p 
0  Monocerotis,  ^  C 

0  Monocerotis,  6  C 

•S  '-^  -Z 

add 

d 

) 

OO 

'3 

) 

1 
00 

oa.  d 

01^ 

^     « §  «  g 

•a       d  S  -g  5 

S     S  ^  ^  s 

i    Is  is 

DMETER 

las 

S  06  ce 
^  -d  .d 

ooo 

II 

»<    b 

&5 

CO          CO  CO          CO          CO 

*o 

O 
OQ 

m 

Q 

1 

• 

^  71"^  t*  o  t^  cr^^*  <M  CO  o  ^:r^ 

o 

iC 

IC 

f^  "^ 

1 

0>  r—i^  -^  <ii  ^ 

E  + 

g        _ 

5?              B 

^     (M^OaoOi— i^P-^J^OC^^ftV 
*-"  ^»— •  O  O  I-H  .^.CO  (M  ^  1ft  ^ 

• 

o 

+ 

CO 

• 

•ri 

CO  F-< 

,— ii  C-1  ^  (2  x^  ,_« 

Oi  ^"*  '"^  »fc  X 

S 

»  ^^ 

— 

, 

• 

o 

Err 

.    cot^t^oooOoo 

^  ^  ^  ^  ^  <M  (jq  Ol 

+ 

p 

+ 

p 

CI 

'Ti  <ri  p  p,  17^  »7-i 

5        o 

NTAL 

« 

H 

"S 

,      0?^OX'-^COCO»0 

CO      O  ^ 

<M 

o 

.        '^ 

xft  CO  Oi  0  0  f-H 

^      < 
P      1 
03 
H 

00 

S  o 

(M  C^J  <M  ^  — «  ^  ^  ^ 

'^    o  o 

+ 

■ 

O 

o 

+      ^ 

•           •••■• 

f-H  0  CO  C^  t*  l>-. 

• 

5   ' 

w  >   . 

»' 

• 

•  •   -w  .  . 

1 

»'  pq  w  pa  W  ^.  ^  ^ 

• 

Is 

» 

0^ 

^^^^•ww 

'y^fBuux 

'^'M'^mift«0"<*<o 

»-«      »0  CO 

X 

CD 

t^ 

CO  'M  "^  l>-  10  "^ 

i«;s  JO  "ON 

.XCiO  —  -MCC-^O 

lO     I'-  o 

^ 

CO 

-^ 

"^  I'-  (M  01  CO  CO 

-*                   f-<  i-i  ^  r-^  »-<  r-i 

I-H                  -- 

1-H 

r^ 

(M 

v-M          (M  (M  <M  (M 

f 

Oi 

1 

2  ^ 

1    d   - 

M 

•« 
•» 

^  ►*  6C     ^     ^     « 

•»  *— 2      Q         •«       ^       •* 

1 

■ 

s 

5 

•^ 

9 


I  » 


O 


oo 

pa 

5 

P3 

< 

OQ 

BS 

S 

g 

o 

o 

OS 

s 

o 

< 

to 
K 
O 
X 

» 

as 
a; 


JO  avail  )v 
pa^dopv 


QQ 


•  ■•«■  •  ••  • 

o    oooo    o    oo      o 


(MOO  »-•  0000  O  O 

i-Hf-^i— I  1-^  oo  •— '  «-^ 

•             ••  •                    ••  •  • 

ooo  o  oo  o  o 


'(VAja^ai 
JBaipooaia  u| 


u  O 

18.1 


SS* 


g. 


OQ 


<M 

o 


CO 
(M 


Oi   l-H    1— I 
f-H    C<1    I-H 


o    oooo 


iC  o 
i—t  o» 

f-H    O 

ooo 


o 


"<*<  O  Oi 
(M  O  Oi 

,-H    — .   O 

•  •  • 

ooo 


F-4  "^  CO  O  CO 

»-^  Oi  00  <3>  O 

rH  O  O  O  ^ 

•  •             •  ■  • 

o  o  o  o  o 


CO 


s 


lO  '^COOOiOiO'^CO  05  ^OOi"^ 

o  ibcbcboboc^i^i  o  cbo<b 

IC  !M  <M  CO   CO  1-H  »-H  "^ 

i-H  'M   C"!  (M  Cq  <M   C;   CO  CO  CO  CO  CO  -^ 

CO  COCOCOCOCOCOCOCO  CO  cococo 


— •    o  -^ 


CO     o 


t^      ^  00       CO      t^ 

I— I  f— I     <M     d 

CO      CO  CO      CO      CO 


'ja^dinouojqo 
lad  8)i8utux 


« 


a     S 


•^        Olb-OOr- (        O       OiCO 
ifi      COCO"^'^      »— '      COiO 


Ci      Ol  5^1  Ca  Oa      O 


fM  1— « 


o  o 

(M    *>! 


CD 

o 


CO  CD  0> 

f^  CO  CO 

CO  <M  O 
(M  (M   "M 


CO 

00  o 

CO 

CO 
CI 

^  CO 

CO 

C^l 

p^ 


CO     -^  t« 

•  «^    (A  ^ 

S  Qu  Ok.' 

cd  *©  5"  w 

**»i    H,  o    b 


9  .^ 


S^     I/) 

IP    G 

08       ^       t4 


00 


K-!.. 


cr 
< 

CO 
O 


W^'      WW 


w 


i^ 


00 

C 

o 

cS 


CO  •'a 


9 


Octant 
Octan 

»  <Q. 

Aquarii, 
Aquarii, 

.2=2 

•c  I  <  « 


eo  <uj» 


•*  ^   d  T" 


o   c       e   o  Ql<o 


I 


+ 


3 

e 
S 


s 
o 

1-H 


05  -^  X   (M  <M  Ci  '       '        CO  ^   X  ^r  <W 

5.     CO  X  «-•  CO  ci  ?^  T*  ?^  ^  <^ 'T  O  T* 
Oi  CO  l"*- 


X 


lb  >^.^  .-i^  CO  IC5 


:o 


X  Oi  'ir*^  c^  CP*^  CO  1^  o 
i-j:^pir:)^XoxcO'-< 


^      1    ,-H  "^  |>-  i^  t-  CO  .^.CO  1^  I"*  CO 

'r— *  ^^ 


CO 


p 

CO 


O  i>-  CD  CO      P 

CO  <M  c^^  -f  1     <5<i 
■     ■     '     ■ 


<M 


CO  CO  CO 

+  •      . 

CO  <M  (M 


CO 


CO  T*^ 


CO      CO 


4* 

h4 


+ 


Jnns  |o  -OK 


P 


lOCOXCi      O      CiCO         -*     . 
X      X  ^    ^O   ^ 


*9     .    .    .    . 

O      T»<  CO  00  00 


r-i   '^"  (71       CO 

o  c)  dc    cb 


1— I  O      CD      <?! 

•  ■  ■  • 

O  OS     1^     1- 


p4 


^ 
w 


w 


w^ 


pq    ^j::^    W    k- 


(N  I"*      ir5<M<MTji      -^      CO'^ 


CO 


t^  t^  ifS      O      C^  CO      l^      X 


I' 


X 


o 


Tf  O  C<1  CO 
T-H  (M  <M  C^ 


CO 
CI 


kc:>  CO 


X 


O  Cl  ^ 

^  (N  CO 


I— I      "^  lO 
CO 


X      X 


10 


00 

6- 

< 

Q 

< 

O 
« 


O 
O 


< 

C 

K 

a 

Urn 


JO  llDdpi^  ()V 

p<)i)dopy 


J4(Jipd.^3J({  III 


o 

u 
<y  ^    . 

y     t*  r    , 

Mdlduiouoiqo 

jo  U«r)I\[ 


8 

hi 

u 

jC 
9 


OOOOI-^COCOCO 

.i-^f— •i-Hi-Hi-Hf-Hi-Hi-H 
CQ                  ■•••■•■ 

oooooooo 

• 

Q 

f-H 

• 

o 

'^  (M  O 

f-H    f— 1    l-H 

6  6  6 

0-09 

oil 

0-11 

O'*:f'M^0^C0O»C 
•  O  —  Of—  CO'^COC^l 

oooooooo 

■ 

o 

o 

CO 

• 

o 

0-146 
0127 
0114 

O 
O 

■ 

o 

0-095 
0111 

lO  »0  lO  CO  CO  GO  CO  to 
.OXOOCO'^OiOO— ■ 

(M  CO  CO  CO  Tji          i-<  (M 

^cocococococococo 

CO 

• 

l-H 

CO 

CO 

35  5309 

35  56-33 

36  7-23 

CO 

6 

l-H 

CO 
CO 

36  29-55 
36  32-23 

a  lO  '*  'M  >0  O  CO  t^  <M 

'^lOCO'MOCO'M-t^ 

K  'M  CO  c:>  Ol  CO  (M  c^  (M 

o 

QC 

-* 

r-  t*  o 

O  CI  ^ 

CO 

<M  O 

> 

> 

P* 

r^ 

r* 

CA 

•  ^* 

•  •^ 

-«-> 

-M 

ti 

C 

eS 

« 

•4^ 

•w 

o 

o 

o 

o 

CQ.     cn. 


o 


5 


< 


< 


ed 

O 

O 


e 

o 

•iH 


pq 


t4 

03. 
en 

o 


o 

03. 


» 


X 

^ 

^ 

w 

^ 

c 

00. 

3 

C^ 
OO 

CO 

4^ 

£ 

o 

«v 

O) 

se 

U4 

s 

O  0)  do 


08 

H 


00.        00. 


o  S  s 

«0    'n^ 


.—I  ** 


B 

3 

CO 


^ 


-ir— I 


^M  X   1^  X   c^  IC  >-   O 

I-  ;  «-  7Z  »^  '^'  •'  o 


X 


x 


l__J 1  — 


o 


^  00  i?^ 


«0  i^  iC  tZ^<£> 
X.  —  i^  \^  o 

(M  -^  (M  I pCO 


I 1 


ei 


S  + 


o 
o 


'  s     -^  T'  T'  '^'  ^  7*  '^  '^' 

-fl   Tl   r^i   TJ   -M  -71   n  (fi 


Ol  C   X   -H  O  O  O  O 


+ 


'M 


O    .  ococp 

T^  CO     ^  CO  CO  CO    ^ 


CO 


CO  CO 


•r 


CO 


CiXt-Cl  —   -t*-^GO+6      IcO      1^      Irrt  —  r-^    + 
f— I    l-H    r-H    l-H    I— I  (M 


CO  r-  O 


CO 


o  lb 


5  »- 
j2  c 


K 


:•  ff'  ^'  2  K 


•SJWIltUi 

CO  o  ir:  t^  CI  (M  i^  (m 

Ueaii  Solar 
Doy. 

.C^OO'-''^'— 'COl^ 
r*<          I— <  I— 1  ,— (  l-H  c>j  c^  CI 

5    > 

52; 

H 


CO 


CI 


m 


Ci    -^  ifi  CO 


kO  CO  O 


O    CI  CO 


tJ*    O  •--• 

r-t  d  CI 


11 


p^^dopv 


i 


SufpaoaJd  u{ 


h  o 


-ia^amonojqo 

J9d  B)I6U«JIX 

)0  ircdK 


g 

5 

S 

U 

O 

•s 

a 

Ed 

e 

CO 


9 

s 


§ 

■2 

1  + 

"3 


o 


O 


u 


'ii!|iBa«JX 


«4 


1^ 


OQ 


o  ^  o 

•  •  - 

o  o  o 


CO  CO  *^ 

.  o  oo 

CO  r-l  •—•  •— 

■  •  • 

o  o  o 


o 
o 


i-i  o  ^ 

Oi  CO  b" 

oD  4h  i>.  o 

CO  CO  "^ 

M  CO  CC  CO 

*  CO  CO  CO 


CO 


CO 


a  00  b-  iC  b- 

*  'Tti   CO  "^ 

UJ  ^  <M  ^  <M 


-4^ 

o 


a; 

a 


P--1CO  '      ' 

CO 

6i 

3-6 

^        -^    T*<    19 

CO  CO  CO 

^     Oi  0  -^ 
CO  Oi  0 

p  <N 

00  CO 

f— 1 

•            •           • 

• 

CO  ^  CI 

X' 

1894. 
Dec.  22 
„  23 
„  24 
1895. 

Jan.   2 

00 

H 

O 

5^; 


fa 
0 

•43 
0 

fa 

> 

fa 

•  ■M 

a> 

Q4 

0} 

a 

fa 

00 

• 

80 

0} 

0 

-*j 

« 

•^ 

-o 

.£ 

a 

■ 

« 

43 

> 
u 

0} 

to 

TS 

0) 

0 

a 

C 

0 

0 

ed 

0 

> 

ki 

43 

CO 

■ 

0 

-f3 

0 

M 

C^ 

0 

.^ 

+ 

Ui 

0 

a> 

CQ 

0 

<4H 

p£3 

<I) 

^ 

•4J 

0) 

i; 

s 

'd 

IM 

^ 

.H 

S 

3 

S 

0 

CO 

1 

1 

O4 

c8 

0 

•a 

s 

00 

eS 

0 
> 

fa 

■ 

• 

s 

P4 

fa 

p* 

GO 

tr 

s 

•»-^ 

P4 

$ 

fa 

1 

e8 

0) 

B 

e< 

« 

TS 

-*3 

C8 

>» 

-*3 

s 

0 

a 

• 

5 

00* 

0> 

fa 

1 

a 

0 

1 

;3 

0 

:S 

e8 

eS 

+3 

0 

•rt 

efl-* 

.fi 

•-» 

§ 

^0 

fa 
0) 

1 

-*3 

0 

E? 

1 

0 

0 

»o 

fa 

GO 

0 

c8 

2 

-g 

a 
0 

1— i 

I 

< 

a 

0 

0 

s 

« 

g 

•»3 

0 

0} 

s 

>> 

"bo 

3 

g 

a 

> 

fa 

1 

0 

1 

00 

+ 

t 

1 
1 

2 

P4 

3 

i 

a 
0 

-s 
1 

0) 

a 

•c 

S 

S 

04 

fa 

E 

0 

> 

.0 
0 

tj 

TS 

Sx 

>"^ 

■«3 

0 

a 

1 

s 

1 

eS 
,£3 

0 

•4a 

0 

0 

^-1 

fa 

i 

00 

eS 

s 

•f3 

0 
g 

« 

^ 

^ 

0 
0 
0 

fa 

fa 

ua 

0 

0 

g 

••s 

2 

hi 

2 
fa 

43  fl 
e«4> 

.S   3 

0 
g 

.2 

fa 

2 
0 

0 

1 

g 

i 

0 

« 

fa 

43  Hh 

0) 

g 

S^ 

P4 

A 

fa 

< 

(S 

X 

1— ! 

43 

C» 

fa 

3 

^ 

> 

12 

Extra-Meridian  Work. 

OccuLTATiONS  OF  Stabs  bt  THE  MooN. — With  the  two  equatorials 
twentj-six  disappearances  were  observed  at  the  moon's  dark  and  six  at 
the  bright  limb,  and  eight  reappearances  at  the  dark  and  the  same 
number  at  the  bright  limb,  altogether  forty-eight  phases.  All  the  stars, 
with  the  exception  of  five,  have  been  identified,  and  ten  observations  of 
Nautical  Almanac  stars  were  made  in  both  phases.  Among  the  occul- 
tations  completely  observed  is  that  of  Antares  on  October  31,  the 
disappearance  of  which  was  observed  in  full  sunlight  and  the  re- 
appearance in  strong  twilight.  The  attempted  observation  of  the 
daylight  occul tations  of  Spica  and  Antares  on  November  24  and 
December  24  respectively  was  unsuccessful,  the  former  in  consequence 
of  a  smoky  atmosphere,  and  the  latter  in  consequence  of  cloud.  The 
total  number  of  occultation  phases  observed  here  since  the  establishment 
of  the  Observatory  in  1864  is  627,  namely  :  559  disappearances  and 
68  reappearances.  The  results  for  1894  have  been  sent  to  the 
AatronomUche  Nachrichten, 

Daylight  Occultation  of  Venus  by  the  Moon  1894,  May  1. — 
The  disappearan(;e  was  observed  under  excellent  conditions  with  the 
8-inch  equatorial.  The  reappearance  at  the  dark  limb  was  lost  in 
consequence  of  cloud.  The  result  has  been  sent  to  the  journal  just 
named. 

Transit  of  Mercury,  1894,  November  10. — Both  contacts  at 
egress  were  very  satisfactorily  observed  with  the  4|-inch  equatorial, 
and  the  results  sent  to  the  same  journal. 

Conjunction  of  Uranus  and  a  Libr£,  1894,  October  5. — In 
consequence  of  cloudy  weather  observations  could  be  secured  on  one 
evening  only,  but  this,  fortunately,  was  within  twelve  hours  of  the 
conjunction.  Twenty  excellent  comparisons  were  made  in  the  evening 
twilight  with  the  Grubb  filar-micrometer  on  the  8-inch  equatorial,  which 
give  tabular  corrections  for  the  planet  closely  accordant  with  those 
obtained  at  Greenwich  at  the  conjunction  of  April  preceding. 

Comets. — Mr.  Walter  F.  Gale,  of  Paddington,  F.R.A.S.,  reported 
to  the  Observatory  by  telegraph  in  the  forenoon  of  April  3,  civil  time, 
that  he  had  discovered  a  comet  on  the  1st  in  the  constellation  Harologium, 
It  was  found  on  the  evening  of  the  3rd  with  the  4^-inch  equatorial, 
and  observed  with  that  instrument  on  April  3  and  4.  Subsequently  the 
comet,  which  ranks  as  II.,  1894,  was  followed  with  the  8-inch  instru- 
ment.    A  telegram  announcing  the  name  of  the  discoverer,  the  date  of 
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the  discovery,  and  the  approximate  position  for  the  3rd,  was  dispatched 
to  the  Melbourne  Observatory  in  the  afternoon  of  the  4th  for  trans- 
mission in  the  usual  way  to  Kiel.  The  comet  was  observed  here  on 
April  3,  4,  5,  6,  8,  12,  14,  16,  17,  20,  21,  22,  23,  24,  25,  26,  27,  May  1, 
2,  3,  4,  5,  6,  7,  9,  10,  11,  the  number  of  comparisons  being  299,  and  the 
number  of  comparison  stars  48.  Approximate  orbits  were  computed  by 
the  author  from  the  observations  of  April  3,  12,  21,  and  of  April  3,  21, 
May  II,  and  the  latter  has  been  found  to  agree  very  closely  with  that 
derived  by  Kohlschiitter,  of  Kiel,  from  the  Windsor  observation  of 
April  6,  a  Cape  observation  of  April  13,  and  European  observations  of 
April  28  and  May  9.  It  will  be  seen  that  the  weather  was  unusually 
favourable  for  the  observation  of  this  interesting  body.  The  complete 
observations  have  been  published  in  the  Aatranomische  NcLchrichten, 

A  letter  from  Dr.  Schulhof,  of  the  Paris  Observatory,  enclosing  an 
ephemeris  of  the  periodical  comet  Tempel,  1873  II.,  for  the  present 
return  was  received  in  April.  Knowing  that  Mr.  Gale  was  engaged  in 
comet  seeking,  I  forwarded  to  him  an  extract  from  the  ephemeris,  and 
in  the  forenoon  of  May  1 2,  civil  time,  I  received  from  him  a  notification 
that  he  had  found  the  comet  on  the  morning  of  the  10th.  In  the  afternoon 
of  the  same  day,  however,  a  Kiel  cable  message  was  received  stating  that 
the  comet  had  been  detected  by  Finlay  at  the  Cape  of  Good  Hope  on 
the  8th.  Observations  were  obtained  here  with  the  8-inch  equatorial 
on  the  mornings  of  the  13th  and  14th,  civil  time.  Those  on  the  former 
date  were  pretty  consistent,  and  the  result  has  since  appeared  in  the 
Astronomische  Nacht*ichten,  A  search  for  comet  Edward  Swift  was  made 
on  several  occasions,  but  in  consequence  of  the  imperfect  ephemeris  at 
first  received,  or  the  extreme  faintness  of  the  object,  it  could  not  be 
found.  A  short  ephemeris,  based  on  the  cabled  European  elements,  was 
kindly  calculated  and  supplied  to  me  by  Mr.  C.  J.  Merfield,  of  Sydney ; 
but  notwithstanding  a  careful  search  in  and  near  the  positions  indicated 
nothing  could  be  seen  of  the  comet. 

With  the  help  of  Dr.  Backlund's  ephemeris,  in  No.  3263  of  the 
Astranomische  Nachrichten^  Encke's  comet  was  readily  detected  with  the 
4J-inch  equatorial  on  December  20.  The  comet,  however,  being  in 
north  declination,  and  on  the  confines  of  the  evening  twilight,  was  not 
observed  with  the  micrometer.  The  observation  of  this  interesting 
comet  is  part  of  the  programme  of  morning  work  for  the  present  month 
when  it  is  in  south  declination,  and  not  seen  at  northern  observatories. 

Double  Stars. — Towards  the  close  of  the  year  a  selection  of  the 
most  interesting  double  stars  was  observed  with  the  8-inch  equatorial 
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under  excellent  conditions.  The  following  is  a  list  of  the  stars  thus 
measured  : — ^  and  (  Phoenicis,  k  Toucani,  h  3447,  p  Eridani,  h  3592, 
Lacaille  2145,  a  Centauri,  y  Coronse  Australis,  Tjacaille  8550,  h  5295§. 
The  measures  have  been  sent  to  the  Royal  Astronomical  Society. 

Variable  Stars. — E  Carinse  was  the  only  variable  under  observa- 
tion during  1S94,  and  the  comparisons  are  few  and  scattered  in  conse- 
quence of  the  observer's  close  application  to  other  work.  It  is,  however, 
satisfactory  to  know  that  Mr.  A.  W.  Roberts,  of  South  Africa,  is  also 
engaged  on  this  star,  so  that  it  is  hoped  that  a  continuous  record  of  its 
interesting  variations  will  be  secured. 

Meteorological  Observations. 

These  have  been  made  regularly  at  9h.  a.m.  throughout  the  year. 
In  accordance  with  custom  a  return  of  the  daily  rainfall  has  been  sent 
to  the  Government  Astronomer  for  incorporation  with  the  results 
obtained  at  the  numerous  stations  under  his  direction.  Meteorological 
observations  have  now  been  obtained  here  extending  over  a  period  of 
thirty-two  years.  The  abstracts  for  1891-92-93-94  will  shortly  be 
published  and  distributed. 

Publications. 

The  following  is  a  continuation  of  the  list  of  papers  which  have 
appeared  from  the  Observatory  in  various  scientific  journals  : — 

Orbit  Elements  of  Comet  Gale  {b  1894). — Boyal  Aat.  Society'§ 
Monthly  Notices,  Vol.  LIV.,  p.  556. 

FiLAR-MlOROMETBR    COMPARISONS  OP   MiNOR   PlANET  {&)    HeBB. — 

Astronomische  Nachrichten,  Band  CXXXV.,  p.  13. 

Observations  op  Comet  1894  (Gale,  April  1). — Aat,  J^ach.,  Band 
CXXXV.,  p.  261. 

Star  Occultations observed  in  1893. — Ast.NctcL^B&nd  CXXXV., 
p.  333. 

The  Discovery  op  Comet  1894  II.  (Gale,  April  l).—A8t.  Nach., 
Band  CXXXVI.,  p.  95. 

Orbit  Elements  and  Further  Observations  of  Comet  1894  II., 
and  Observation  op  Comet  Tempels  1894  III.  (1873  II.) — Aat.  Nach., 
Band  CXXXVI,  p.  241. 

Observations  and  Orbit  Elements  op  Comet  Galb,  1894. — 
Journal  of  the  Royal  Society  of  N,  S.  Wales,     Vol.  XXVIII.,  p.  129. 
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A  Ttpogbaphical  Cobbbction  to  Papbb  on  r^  Abibtib. — Jowmal 
of  the  British  Ast.  Association^  Vol.  III.,  p.  38  i. 

Eably  Observation::  op  Gale's  Comet,  1894. — Journal  of  the 
B,  A.  Association^  V^ol.  IV.,  p.   307. 

Mb.  Tebbutt  and  the  Tbansit  of  Venus  in  1874. — Observ<Uory^ 
Vol.  XVII.,  p.  179. 

Obbit  Elements  op  Comet  Gale,  1894. — Observatory ^  Vol.  XVII., 
p.  281. 

Obsebvation  op  the  OccrLTATiON  OP  Satubn  and  Titan,  1893. 
May  25 — Publications  of  Uhe  AstrorwmicaL  Society  of  the  Pac^^  Vol.  VI., 
No.  34,  p.  23. 

Cobbbction  pob  Astbonomische  Naghbichten,  No.  3235 — Ast. 
NacL,  Band  CXXXVL,  p.  377. 

Result  op  Migbometeb  Compabisons  op  Ubanus  and  a  Libbjs, 
1894.  Oct.  5—^.  A.  S.  MorUhly  Notices,  Vol.  LV.,  p.  83. 

Obsebvation  op  a  Daylight  Occultation  op  Antabes,  1894. 
Oct.  ^\—R.  A.  S.  Monthly  Notices,  Vol.  LV.,  p.  83. 

Obsebvation  op  the  Tbansit  op  Mebcubt,  1894.  November  10 — 
Ast  Nach,  Band  CXXXVII.,  p.  93. 

In  the  Appendix  to  this  Report  will  be  found  a  complete  index  to 
all  the  Astronomical  OhHervations  of  importance  which  have  proceeded 
from  the  Observatory  from  its  establishment  to  the  close  of  1894 

The  Library. 

This  importan  t  department  of  the  Observatory  continues  to  be 
enriched  by  purchases,  and  also  by  presents  from  kindred  institutions. 
A  list  of  the  presents  received  during  the  year  is  given  at  the  close  of 
the  Report.  The  author  oifers,  jat  the  same  time,  his  best  thanks  to 
the  various  donors. 

Personal  Establishment. 

This  is  precisely  the  same  i\a  that  for  18^.  All  the  astronomical 
and  about  ninety  per  cent,  of  the  meteorological  observations  have  been 
made  by  the  proprietor,  and  by  far  the  greater  portion  of  the  astrono- 
mical reductions  has  been  made  by  him.  It  is  extremely  difficult  to  get 
the  occasional  assistance  of  a  trustworthy  computer.  The  daily 
meteorological  observations  have  been  made  about  once  a  fortnight  by 
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the  author's  son,  who  has  also  computed  once  the  monthly  means  and 
sums  of  the  daily  results.  These  means  and  sums  have  also  been 
independently  computed  by  Mr.  Bruce  Walker.  An  invaluable  service 
has  been  rendered  to  the  Observatory  by  Messrs.  R.  T.  A.  Iniies  and 
Joseph  Brooks,  Fs.R.A.S.,  who  have  kindly  furnished  it  with  prediction 
calculations  of  the  occultation  of  Venus,  and  of  the  principal  occulta- 
tions  of  stars  by  the  moon. 

Observations  Recently  Utilized. 

The  local  observations  of  Comet  1891  I.  (Barnard- Denning) 
published  in  Aat  Nach,,  Band  CXXVIII.,  |»p.  203  and  221,  find  a 
place  in  the  Definitive  Determination  of  the  Orbit  of  this  Comet  by 
Dr.  E.  Lamp  in  No.  IX.  of  the  Kiel  Observatory  Publications.  After 
perihelion  passage  the  comet  was  seen  in  the  southern  hemisphere  only, 
the  places  of  observation  being  the  Royal  Observatory,  Cape  of  Good 
Hope,  the  Argentine  National  Observatory,  and  Windsor.  Notwith- 
standing the  excessive  faintness  of  this  object,  and  the  extreme  difficulty, 
therefore,  in  observing  it,  all  the  Windsor  positions,  nine  in  number, 
were  adopted  in  the  determination  of  the  final  elements. 

Work  Proposed  for  the  Year  1895. 

The  observation  of  lunar  occultations  of  stars,  of  southern  comets, 
and  of  the  meteorological  instruments  will  be  continued  as  heretofore. 
At  the  request  of  Professor  R.  Luther,  of  Diisseldorf  the  minor  planets, 
Parthenope  and  Hebe  were  placed  on  the  working  list  for  January 
and  March  respectively ;  but  in  consequence  of  one  of  the  most 
extraordinary  periods  of  cloudy  weather  ever  experienced  here  the 
former  planet  quite  escaped  observation.  At  the  date  of  this  Report, 
however,  success  has  attended  the  observation  of  the  latter.  Ephemerides 
of  minor  planets  in  south  declination,  whose  magnitudes  are  not  less  than 
9*5,  will  be  at  any  time  acceptable. 

March  1,  1895. 
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PRESENTS  RECEIVED    FOR  THE  LIBRARY  DURING  THE 

YEAR  1894. 


[Note. — The  names  of  the  DoDors  are  printed  in  Italics.] 


Pictorial  Rain  Maps,  by  H.  C.  Russell,  B.A.,  Ac,  pp.  4,  with  map. 

On  Meteorite  No.  2,  from  Gilgoin  Station,  by  same,  pp.  2. 

Moving  Anticyclones  in  the  Southern  Hemisphere,  by  same,  pp.  8,  with 

maps. 
Section  A  of  Aust.  Association  for  Adv.  of  Science.  President's  Address 

on  the  Progress  of  Astronomical  Photography,  pp.  27. 

The  Government  Observatory,  Sydney, 

Results  of  Observations  in  Meteorology  and  Terrestrial  Magnetism  at 
Melbourne  Observatory  for  1893,  also  for  the  period  January  1  to 
March  31,  1894. 

The  Government  Observatory,  Melbourne. 

Rainfall  in  South  Australia  for  October,  Noveml>er  and  December,  1893. 
Meteorological  Observations  at  Adelaide  Observatory  in  1886-87. 

The  Government  Observatory,  Adelaide. 

The  Surveyor  of  January  5,  Feb.  9,  March  7,  April  7,  May  7,  June  7, 
July  9,  Aug.  6,  Sept.  3,  Oct.  9,  and  Nov.  7,  1894. 

The  Institution  oj  Surveyors,  N.  S.  Wales. 

Report  of  the  Free  Public  Library,  Sydney,  for  1893,  pp.  8. 

Tlie  Trustees. 

Proceedings  and  Transactions  of  the  Queensland  Branch  of  the  Royal 
Geographical  Society  of  Australasia,  1893-^4,  pp.  104. 

The  Queensland  Branch  of  ilie  Society, 

Greenwich  Five- Year  Catalogue  of  258  Fundamental  Stars  for  1890,  pp. 
14  and  XIX. 

Cape  Heliometer  Observations  for  Stellar  Parallax,  1881-83,  pp.  XVII., 
167. 

The  Astronomer  Royal  for  England, 

Report  of  H.  M.  Astronomer  at  the  Cape  of  Good  Hope,  1879,  May  26, 
to  1889,  July  21,  pp.  19. 

The  Admiralty, 

Greenwich  Mean  Times  of  Superior  and  Inferior  Conjunctions  of  Jupiter's 
Satellite  Ccdlisto,  from  January  1 894  to  February  1 895,  pp.  2. 

Tlie  Nautical  Almanac  Office,  London, 

Weekly  Weather  Reports,  Nov.  25,  1893,  to  Oct.  20, 1894,  both  included, 

with  Title  page  and  Preface  for  1893. 
Summary  of  Observations  at  Stations  included  in  the  Daily  and  Weekly 

Weather  Reports,  Feb.  1893   to  August  1894,  both  included,  but 

Summaries  for  October  1893  and  June  1894  not  received 
Summary  of  Weekly  Weather  Report,  1893,  and  Quarterly  Summaries 

of  same. 


18 

Quarterly  Summaries  of  Weekly  Weather  Reports,  1894,  Jan.-March, 

April-June,  July-Sept. 
Weekly  Weather  Report,  Table  I.,  Vol.  X.,  Appendix  II.,  3rd  Series. 
Meteorological  Observations  at  Stations  of  the  Second  Order  for  1889. 
Report  of  the  Meteorological  Council  to  the  Royal  Society  for  Year 
ended  March,  1893,  pp.  115. 

The  Meteorological  Office^  Londofh. 
Report  of  the  Incorporated  Kew  Committee  for  1893,  pp.  35. 

The  Kew  Observatory, 

Results  of  Meteorological,  Magnetical  and  Solar  Observations  at  Stony- 
hurst  College  Observatory  for  1893. 

The  Stonyhurat  College  Obaervaiory. 

Report  of  the  Walsingham  Observatory  for  1893,  pp.  2. 
The  Distribution  of  Stwrs  of  Type  III.,  of  Stellar  Spectra  in  Space,  by 
Rov.  T.  E.  Espiu,  M.A.,  pp.  7. 

Th^  Walsingham  Observatory 

Report  of  Results  of  Observations,  1893,  with  two  Appendices,  pp.  30. 

The  Meteorological  Department,  Borough  of  Southport. 

Micrometer  Observations  of  Nebulae  at  Armagh  Observatory,  by  J.  L. 
Dreyer,  Ph.D. 

The  Armagh  Observatory. 

Madras  Meridian  Circle  Observations,   Vol.  VII,  for   1880-81-82,  pp. 
XXVIII.  and  296. 

The  Madras  Observatory, 

Report  of  the  Royal  Observatory,  Cape  of  Good  Hope,   for   1889-92, 
pp.  9,  and  for  1893,  pp.  17. 

The  Royal  Observatory,  Cape  of  Good  Hope. 

Monthly  Weather  Review,  June,  1893,  to  March,  1894,  both  included. 
Toronto  General  Meteorological  Register  for  1893. 
Report  of  the  Meteorological  Service  of  the  Dominion  of  Canada  for 
1889,  pp.  XLVIIL,  294. 

The  Meteorological  Office,  Toronto, 

Report  of  the  U.S.  Naval  Observatory  for  the  Year  ending  June  30, 
1893,  pp.  13. 

The  U.S.  N.  Observatory,  Washington. 

American  Ephemeris  and  Nautical  Almanac  for  1896,  1st  Ed.,  pp.  534, 
and  for  1897,  1st  Ed.,  pp.  534. 

The  Office  of  the  Am,erican  Epliemeris, 

Methods  of  testing  Fats  and  Oils,  by  Dr.  E.  Maillian,  pp.  22. 

A  PJea  for  the  Study  of  Elementary  Forestry  in  the  Lower  Schools, 

by  E.  J.  Houston,  Ph.  D.,  pp.  21. 
Anthracite  Coal  near  Perkismen  Creek,  by  O.  C.  S.,  Carter,  pp.  5. 

The  Franklin  Institute,  Philadelphia. 

On  the  Capture  of  Comets  by  Planets,  especially  by  Jupiter,  by  H.  A. 
Newton,  pp.  19* 

2 he  National  Academy  of  Sciences. 
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Publications  of  the  Leander  McConnick  Observatory,  Vol.  1.,  Pt.  G, 
Southern  Nebulse,  pp.  175  to  241. 

The  Leander  McCarmick  OhservcUory, 

Publications  of  the  Lick  Observatory  of  the  University  of  Calif oruia, 
Vol.  IL,  1894.  Double  Star  Observations  of  8.W.  Burnham,  ftotn 
Aug.,  1888,  to  June,  1892,  pp.  255. 

TJie  Lick  ObservcUory. 

Determination  of  the  Latitude,  Longitude,  <&c.,  of  the  Laws  Observatory 
of  the  University  of  Missouri,  by  M.  Updegraff. 

The  Laws  Observatory. 

Report  of  Yale  University  Observatory  for  the  year  1893-94,  pp.  20. 

The  Yale  University  Observa^w'y. 

Publications  of  the  Washburn  Observatory  of  the  University  of  Wig# 
consin.  Vol.  VIIL,  Merid.  Circle  Obs.,  188M892,  pp.  327. 

The  Washburn  Observatory. 

Rapport  Annuel  de  TObservatoire  de  Paris  pour  1893,  pp.  31. 

Ttie  Paris  Observatory. 

Publicationen  der  Stemwarte  in  Kiel,  IX,,  No.  1,  Definitive  Bahn-bes- 
timmung  des  Cometen,  1891   I.,  von  Prof.  Dr.  E.  Lamp.     No.  2, 

Uber  die  Bahn  des  Cometen,  1873  V.,  von  Prof.  Dr.  H.  Kreutz. 
No.  3,  Bahn-bestimmung  des  Planeton  (226),  Weringia,  von  Prof. 
Dr.  H.  Kreutz,  pp.  55. ' 

The  RoyaJ.  Observatory,  Kiel, 

Ast.  Mittheilungen  von  der  Konigl.  Stern warte  zu  Gottingen,  Dritter 
Theil,  L.  Ambron,  Triangulation  der  Plejadengruppe,  mit  2  Tafeln 
and  1  Photolithographie,  pp.  58. 

The  Royal  Observatory,  Gottingen. 

Stemwarte  Hamburg,  Bericht  des  Direktors,  Prof.  Dr.  G.  Riimker. 

The  Hamburg  Observatory. 

Magnetische  und  Meteorologische  Beobachtungen  an  der  k.k.  Stemwarte 
zu  Prag,  1893,  pp.  XVL  and  41. 

The  Observatory,  Prague. 

Meteorologische  Beobachtungen  angestellt  in  Dorpat,  1892,  von  Dr.  A. 
v.  Oettingen,  pp.  81. 

The  Meteorological  Observatory,  Dorpat. 

Publication  der  Charkower  Universitats  Stemwarte,  Heft  No.  2,  pp. 
69  and  23. 

The  Observ€Uory,  Cliarkow. 

Work  in  Russian  Text,  containing  Observations  made  with  the  Transit 
Instrument  in  the  Prime  Vertical  at  the  Astronomical  Observatory 
of  the  Imperial  University  of  Kasan,  pp.  LIII.  and  210. 

The  Observatory,  Kasan. 

Anuario  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  XIV., 

1893. 
Boletin   del   Observatorio   Astronomico   Nacional  de   Tacubaya,    Obs. 

Merid.,  Tomo  I.,  Nos.  15,  17,  18. 

Ths  National  Observatory,  Tacubaya. 
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Ariuario  del  Observatorio  de  la  Plata  para  el  ano  1894,  pp.  514. 

T?ie  Observatory^  La  PkUa, 

Memorias  j  Re  vista  de  la  Sociedad  Cientiiica  "  Antonio  Alzate,"  Tomo 
VII.  (1893-4),  Nos.  3,  4,  7,  8,  9,  10. 

Sociedad  Gientificay  "  AUonio  AlzcUe" 
Annuario  publicado  pelo  Observatorio  do  Rio  de  Janeiro,  1893,  pp.  336.  ^ 

The  ObservcUory,  Rio  de  Janeiro, 

The  Orbit  of  the  Double  Star  h  5014,  by  R.  P.  Sellors,  B.A.,  &c.,  pp.  2. 
Observations  of  Double  Stars  at  Sydney  Observatory,  by  same. 
Recent  Measures  of  Double  Stars  at  Sydney,  by  same.  4 

The  Author. 

Tables  to  facilitate  the  application  of  Gauss's  Method  of  Computing 
Secular  Variations,  by  R.  T.  A.  Innes,  F.R.A.S. 

ITie  Author. 
On  Stokes'  Theorem,  by  G.  Fleuri,  pp.  5,  with  diagrams. 
From  Number  to  Quaternion,  by  same,  pp.  29. 

The  Author. 
On  a  New  Form  of  Telemeter,  by  G.  H.  Knibbs,  pp.  6. 

The  Author. 
Photographs  of  Gale's  Comet,  by  E.  E.  Barnard. 

W.  F.  Gale,  F.RA.S. 

Tide  Tables  for  the  Port  of  Brisbane,  Moreton  Bay,  for  1893,  by  E.  A. 

Cullen,  pp.  16. 
The  Land  of  Viti,  by  J.  P.  Thomson,  F.R.S.G.S.,  pp.  21. 

J.  P,  Thomso7i,  F.RS.G.S.,  4cc. 

Meteorological  Work  in  Australia,  a  Review  by  Sir  C.  Todd,  K.C.M.G., 
(&c.,  pp.  25,  with  charts. 

The  Author. 
Two  Almanacs  for  1640,  and  one  for  1667,  in  one  volume. 

Re^.  S.  Js.  Johnsojiy  M.A. 

Observed  Conjunctions  of  Satellite  IV.  with  Jupiter,  pp.  2,  by  Rev.  A. 

Freeman,  M.A. 
Method  of  finding  the  Latitude  of  Saturn's  Belts,  pp   4,  by  same.  j^ 

The  Author. 

The  Distance  of  the  Nebulse,  by  Miss  A.  M.  Gierke,  pp.  7,  2  copies. 
Stellar   Numbers  and   Distances — the  Sun's  Motion  in  Space — and  a 
Southern  Observatory,  by  same,  pp.  26. 

The  Author.  * 

Tellustria  :  A  Method  of  determining  astronomically  the  Variations  in 
Temperature  and  Pressure  of  the  Atmosphere,  by  ^Lf^i^enkins, 
F.R.A.S.,  pp  22,  with  diagrams.  ^•*^' 

The  Author. 
Mett'.orological  Observations  at  Rousdon  Observatory,  Vol.  X.,  for  1893, 
by  C.  E.  Peek,  M.A.,  pp.  30. 

Tlie  Author. 
Prospectus   and'  Instructions  for   using   Tate's  Improved   Calculating 
Machine,  pp.  16.  , 

The  PublUhers. 
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Ephemeris  of  the  Satellites  of  Mars,  1894,  and  Ephemeris  for  Physical 
Observation  of  Jupit(»».  1^94-5,  by  A.  Marth. 

The  Author. 

Physical  Observations  of  Mars  at  the  Allegheny  Observatory  in  1892, 

by  J.  E.  Keeler,  D.Sc,  pp.  8,  with  plates. 
On  the  Spectra  of  the  Orion   Nebula  and   the  Orion  Stars,  by  J.  E. 

Keeler,  pp.  18. 

The  AiUhor. 

On  the  Orbit  of  a  Centauri,  by  T.  J.  J.  See,  A.M.,  Ph.D.,  pp.  19. 

The  Author. 

Solar  Electrical  Energy  not  transmitted  by  Radiation,  by  M  A.  Veeder, 

M.D.,  pp.  10. 
The  HillH  of  Wayne  :  Their  Story  of  Tidal  Waves,  Ac,  by  same,  sheet. 

The  Author. 

On  the  Magnitude  of  the  Solar  System,  by  William  Harkness,  pp.  22. 

The  Author. 

Theses  (2)  pr^sent^es  a  la  Faculty  des  Sciences  de  Paris,  «&;c.,  par  M.  L. 
•Fabry,  pp.  214. 

The  Author. 

Beobachtunger  von  Cometen  und  kleinen  Planeten  zu  Hamburg  von 
Ende  April,  1892,  bis  Ende  December,  1893,  von  Dr.  R.  Schorr, 
pp.   16. 

The  Author. 

Untersuchungen  iiber  die  warsicheinlichste  Bahn  des  Cometen  1825  I., 
und  iiber  seine  Identit^t  mit  dem  Cometen  1790  III.,  von  Paul 
Martin,  pp.  82. 

The  Author. 
Die  Schmidt  'sche  Sonnentheorie,  (fee,  von  Otto  Knopf,  pp.  44. 

The  Author. 

II  Pianeta  Marte,  par  Giov.  Schiaparelli,  pp.  25,  with  plates. 

Tim  Author. 
Agrandissements  de  Photographies  Lunaires,  Planches  I.,  II.,  III.,  par 
W.  Prinz. 

The  Author. 
Le  Systeme  Solaire  so  mouvant,  par  A.  Tischner,  pp.  19. 

Tlie  Author. 


ERRATA. 


In  the  Report  for  1888  :— 

Page  24.  Line  21  from  top, /or  p.  18  read  p.  20. 
„     24       „     24     „       „      ,,   p.  17     „     p.  19. 


A-I^FEITIDIX. 


Index  to  the  WindBor  Astronomical  ObservationSf  1857  to  1894. 


Thk  Titles  of  the  various  Publications  in  which  the  Observations  appear 
are  in  Italics,  and  are  abbreviated  thus  : — 

H,  denotes  Sydney  Morning  Herald  1 

E,        „       Einpvre  \  N.  S.  Wales  Daily  Newspapers. 

E,N.    „      Evening  News  J 

M.N,  ,^       Monthly  Notices  of  the  Royal  Astronomical  Society, 

Mems,  R,A,S,  denotes  Metnoirs  of  the  Royal  Astronomical  Society, 

A,N.  denotes  Astronomische  Nachriehten, 

B,A.A,     „      Journal  of  the  British  Astronomical  A^sodalion. 

A.S.P,      „      Publications  of  the  Astronomical  Society  of  the  Pacific, 

Ph,S,        „      Transactions  of  the  Philosophical  Society  of  N,  S,  Wales. 

R,S.         „      Journal  of  the  Roy cU  Society  of  N,  S,  Wales. 

0,  I,      Observatory. 

A.R.        „      Astronomical  Register. 

Observations  of  Solar  Eclipses. 

1857,  March  26—//.,  1867,  April  1.  1857,  September  18—//., 
1857,  October  2.  1861,  January  11—//.,  1861,  January  15.  1868, 
August  18—^.,  1868,  August  22;    M.N.,  XXTX.,  2;   A.N.,  LXXII.,  1 

335.  1870,  June  28— Jf.iT.,  XXXI.,  83;  A.N..  LXXVI.,  283. 
1871,  December  12—//.,  1871,  December  29 ;  M.N.,  XXXIL,  243  ; 
A.N,  LXXIX.,  197.  1876,  September  17—^.,  1876,  September  20; 
M.N.,  XXXVII.,  11  ;  A.N.,  LXXXVIII.,  365.  1878,  February  2— 
H,,  1878,  February  6.     1882,  November  10— i^./T.,  XLIIL,  280.  1 

Observations  of  Lunar  Eclipses. 

1866,  September  24—//.,  1866,  September  28;  if. 3^.,  XXVII. , 
84;  A.N,  LXVIIL,  203.  1869,  July  23— if.ir.,  XXX.,  26;  A.N., 
LXXIV.,  381.  1870,  January  17—^.,  1870,  January  21;  M.N., 
XXX.,  159  ;  A.N.,  LXXV.,  379.  1873,  May  U-^M.N,  XXXIV., 
72.  1877,  February  27—^.,  1877,  March  5.  1879,  Deceml»er  28— 
H.,  1879,  December  31.  1880,  June  22—A.R.,  XIX.,  20.  1880, 
December  16—^.^.,  XIX.,  89. 


Observations  of  Lunar  Occnltations  of  Planets. 

Mars,  1875,  August  12— i/.iV^.,  XXXVI.,  43.  Jupiter  and 
Satellites,  1886,  April  16— il.A^.,  CXIV..  411.  Venus,  1888,  March  9 
if.iV.,  XL VIII.,  340.  Saturn  and  Titan,  1888,  Juhe  13,  and  1893, 
May  25— if.i\r.,  XLVIIL,  396  ;  and  A.S.P.,  VI.,  23,  respectively. 

Observations  of  Lunar  Occultations  of  Stars. 

1864-1870— if. .v.,  XXXIL,  58;  A,^.,  LXXVIIL,  373.  1873, 
if. A'^^,  XXXIV.,  421.  1873-74-75— i4. A',  LXXXVIL,  377.  1876— 
/I. A'.,  LXXXVIIL,  287  ;  M,K,  XXXVII.,  434.  Stars  of  First  Mag- 
nitude, 1875-1878-0.,  Ill*  317.  1877-1885— ^.A^.,  CXIIL,  341. 
1885-1886— il.  v.,  OXVII,  143,  1887— il.iV:,  CXIX.,  77;  0.,  X., 
391.  1888— i4.Ar..CXXI.,  103.  1889— i4./V.,CXXIV.,  181.  1890— ^.A^., 
CXXVIL,  193.  1891— i4.jV  CXXIX.,  307.  1892— ^.A^.,  CXXX III., 
95.  1893— i4.A^.,  CXXXV.,  333  ;  B.A.A.,  III.,  187,  384.  Antares, 
1894,  October  31— if. A^.,  LV.,  83. 

Observations  of  Eclipses  of  Jupiter's  Satellites. 

1866-67— i/.iV.,  XXVIIL,  215;  ul.V.,  LXXI.,  169.  1868-69-70 
M,.y,,  XXXIL,  58  ;  A.H.,  LXXVIIL,  373.  1873— if.A^.,  XXXIV., 
421.  1873-74— i4.A^.,  LXXXVL,  11.  1875-J/.iV.,  XXXVL,  100; 
A.N.,  LXXXVIL,  91.  1876— /I.A^.,  LXXXIX.,  57.  1877— il.A'., 
XCIL.  75.  1878— .4. AT.,  XCV.,  119.  1879-80— .4. A^,  XCVIL,  37. 
1880-82— yi.A^,  CVI ,  323.     1885— il.A^.,  CXIIL,  387. 

Observations  of  Transits,  Occultations  and  Eclipses  of 

Jupiter's  Satellites. 

1886— if. /T.,  XLVIL,  30.  1867— if. A^.,  XLVIIL,  129.  1888— 
M.N.,  XLIX.,  329.  1889— if. A^.,  L.,  335.  1890— if.. V.,  LL,  420. 
1891,  M.I^.,  LIL,  598.  1892— if. A^.,  LIV.,  32. 

Observations  of  Transits  of  the  Inferior  Planets  across 

the  Sun's  Disk. 

Venus,  1874,  December  8-9-i4.A^.,  LXXXV.,  173;  Mems  E,A.S,, 
XLVIL,  89;  A.R,,  XIIL,  222.  Mercury,  1878,  May  6— .l.A^., 
XCIIL,  61  ;  R,S,,  XIL,  226.  Mercury,  1881,  November  7-8— if. A\, 
XLIL,  103;  A,N.,  CL,  173.  Mercury,  1891,  May  9-10— ^.A^., 
CXXVIIL,  25. 

Micrometer  Comparisons  of  Planets. 

Ceres  (1),  1882,  August  10  to  September  15,  lOdays— il.JV,  CVL, 
157;  1885,  March  14  to  April  1,  5  days-il.A^,  CXIL,  125;  1890. 
May  13  to  29,  10  days— ^.AT.,  OXXVL,  323  ;  1891,  August  15  to 
September  3,  11  days— il.^.,  CXXXL,  41.    Pallas  (2),  1879,  December 
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8,  to  1880,  January  21,  8  days— il.iT.,  XCVIL,  269  ;  1886,  February 

10  to  March  18,  5  days-^il.A^.,  CXIL,  125;  1888,  November  12  to 
December  23,  17  days— i4.JV^.,  CXXIV.,  141.  Juno  (3),  1887,  October 
14  to  16,  3  days— il.iV^.,  CXIX.,  157  ;  1889,  February  22  to  April  2, 

11  d&va—A.N.,  CXXIV.,  141  ;  1890,  May  19  to  May  25.  4  days— 
il.ir.,'CXXVI.,  323.  Vesta  (4),  1887,  March  25  to  May  1,  9  days— 
A.N.,  CXIX,  157.  Hebe  (6),  1889,  September  1  to  9,  5  d&js—A.N,, 
CXXIV.,  141;  1893,  October  27  to  November  5,  6  days— ^.^., 
CXXXV.,  13.  Flora  (8),  1889,  August  10  to  23,  8  days— i4.A^., 
CXXIV.,  141.  Parthenope  (11),  1893,  September  20  to  29,  7  days— 
A.N.,  CXXXIV.,  241.  Ariadne  (43),  1890,  July  21  to  23,  3  days  — 
A.N.,  CXXVI,,  323.  Undina  (92),  1890,  September  8  to  10,  3  days— 
A.N..  CXXVI.,  323.  Mars,  1892,  November  4— Jf.JT.,  LIIL,  341. 
Jupiter,  1880,  November  20—  l.iT.,  XCIX.,  205;  1887,  April  21— (9., 
X.,  273;  1888,  May  14  to  25,  12  days— J/. .V.,  XLIX.,  40.  Saturn, 
1886,  January  \0—M.N,,  XLVI.,  304  ;  1887,  January  30  to  February 
14,  5  days— ilf.xV,  XLVII.,  431  ;  1893,  April  3  to  11,  7  days— Jf.iV., 
LIIL,  500.  Uranus,  1881,  iMarch  8  to  15,  6  days— il.A^.,  CL,  223; 
1894,  October  5—M.N.,  LV,,  83.  Venus  and  Jupiter,  1891,  April  7— 
Jf.iV.,  LL,  561. 

Observations  of  Oomets. 

1858,  VI.  (Dpnati),  1858,  October  12  to  25— ZT.,  1858,  October 
14,  19,  29.  1861,  II.  (Tebbutt),  May  13—^.,  1861,  May  25;  A.N',, 
LIX.,  158.  1862,  III.  (Swift),  1862,  August  31  to  October  14,  14 
days— PA.  S.,  146;  A.A^.,  LIX.,  157,  183;  M,K,  XXIIL,  95.  1864, 
II.  (Tempel),  1864,  August  14  to  September  25,  23  days— if.iV.,  XXV., 
i3,  194  ;  A.A.,  LXIIL,  141,  237,  LXIV.,  79.  1865,  L,  1865,  JaViuary 
30  to  March  23,  18  days— 3/.A^.,  XXV.,  195,  258  ;  A.N,,  LXIV.,  221, 
269,  LXVIL,  139.  1865,  II.  (Encke),  1865,  June  24  to  29,  2  days— 
M.N.y  XXVL,  29;  A.N..  LXV.,  237.  1874,  IIL  (Coggia),  1874, 
August  1  to  October  7,  22  days— i/.iV,  XXXV.,  59, 110,313,406;  A.N., 
LXXXIV.,  341,  LXXXV.,  49,  253,  LXXXVL,  119,239.  1875,  IL 
(Encke),  1875,  May  7  to  9,  2  days— ^.iT.,  LXXXVL,  223.  1878  IL 
(Encke),  1878,  August  3  to  17,  14  days— ^.iV.,  1878,  August  6;  H., 
1878,  August  7;  M.A.,  XXXIX.,  75,  321;  A.K,  XCIIL,  223,  XCIV., 
71.  1879,  L  (Brorsen),  1879,  February  22  to  March  11,  3days— Jf.iV., 
XXXIX,  430,486;  ^.A^,  XCV.,  123.  1881,  IIL  (Tebbutt),  1881, 
May  22  to  June  11,  11  days— Jf.A^.,  XLL,  442;  A.N.,  C,  171,333; 
0.,  IV.,  239  ;  RS.,  XV.,  87.  1881,  IV.  (Schjeberle),  1881,  September 
17  to  October  15,  16  days— 3f./V.,  XLIL,  263;  il.A.,  CL,  31,301;  0., 
v.,  20.  1882,  L  (Wells),  1882,  June  19  to  July  25,  30  days— Jf./V., 
XLIIL,  58  ;  A.K,  CIV.,  41  ;  0.,  V.,  272,  VL,  302.  1882,  IL,  1882, 
September  8  to  1883,  March  2,  55  days;  if./V.,  XLIIL,  31,  62,  383  ; 
A.N.,CUI.,  311,  CV.,  117,263;  0.,  V.,  367,  VL,  302.  1882,  IIL 
(Barnard),  1882,  December  2  to  8,  2  days— ^1.  A'.,  CIV.,  317.  1883,  11. 
(Ross),  1884,  January  19  to  February  2,  9  days— if.  A.,  XLIV.,  283, 
444;  ^.A^.,  OVIIL,  309,  CIX.,  251 ;  0.,  VIL,  116.  1884  L  (Pona- 
Bi-ooks),  1884,  January  13  to  April  21,  26  days— if. A^.,  XLIV.,  445  ; 


25 

^.  A.,  ex.,  n5.  1884,  II.  (Barnard),  1884,  July  24  to  August  22,  17 
days— Jf. /V:,  XLV.,  50  ;  J.  AT.,  CX.,  39,125;  a,  VII.,  294.  1885, 
11.  (Barnard),  1885,  July  17,  1  day-.I.A^.,  CXIIL,  263.  1886,  1. 
(Fabry),  1886,  May  2  to  June  7,  21   days—i^.A'.,  CXV.,  393;    R.S., 

f  XX.,  219.     1886  II  (Barnard),  1886,  May  31  to  July  1,  8  days— ^  •' ., 

CXVL,  123,  CXXL,  139;  B.^.,  XX.,  219.  1886,  V.  (Brooks),  1886, 
July  3  to  21,  5  days— i4.A^,  OXVL,  123  ;  ^.6'.,  XX.,  219.  1886,  VI. 
(Winnecke),  1886,  August  25  to  October  29,  32  days— J/..^.,  XLVII., 
293;   B.S.y  XXI,   159.      1886,   VII.   (Finlay),    1886,    October   8   to 

*  December  30,  23  days— ^.  A'.,  CXVII.,  109  ;  B,S.,  XXI.,  159.     1887, 

I.,  1887,  January  28  to  30,  2  days— 0.,  X.,  166  ;  A.N.,  CXVL,  319. 
1888,  I.  (Sawerthal),  1888,  February  27  to  April  2,  23  days— il/.zV., 
XLVIIL,  312,  376;  ^.  v.,  CXIX.,  41,89,169;  /?.6:,  XXIL,  284. 
1888,  II.  (Encke),  1888,  July  8  to  August  1,  10  days— ^.JV:,  CXIX., 
349,  CXX.,  219  ;  0.,  XL,  338  ;  B.S.,  XXIL,  284.  1889,  L  (Barnard), 
1888,  November  5,  to  1889,  July  1,  24  days— ^.A^.,  CXXL,  221, 
CXXIIL,  89.  1889,  IV.  (I>avidson),  1889,  July  23  to  August  15,  8 
days— ii.iV:,  CXXIL,  349,  CXXIIL,  409.  1889,  V.  (Brooks),  1889, 
October  25  to  28,  2  days— il.iV:,  CXXIIL,  409.  1890,  V.  (d'Arrest), 
1890,  October  12  to  November  6,  8  days— ^4.  A'.,  CXXVL,  367.  1890, 
VL  (Denning),  1S90,  October  4,  1  dAy—A.N.,  CXXVL,  357.  1891, 
I.  (Barnard-Denning),  1891,  June  4  to  July  3,  8  days— /4.  \ .,  CXX  VIiL, 
203,  221.  1891,  IL  (Wolf),  1891,  October  9  to'December  26,  13  days 
— J..V.,  CXXXL,  41;  R.S.,  XXVL,  335.  1892,  L  (Swift),  1892, 
March  10  to  May  2,  17  days— .4.A\,  CXXIX,,  309,  CXXXL,  41; 
B,S.,  XXVL,  335.  1892,  III.  (Holmes),  1892,  November  13  to  24,  8 
days— il.iV.,  CXXXIL,  25;  R,S.,  XXVL,  332.  1892,  IV.  (Winnecke), 
1892,  July  17  to  September  27,  24  days— i/. A'.,  LIIL,  70;  A.\., 
CXXXL,  405 ;  B.S.y  XXVL,  335.  1892,  VL  (Brooks),  1892,  Novem- 
ber 28,  to  1893,  June  19,  62  days— ^.A^.,  CXXXIIL,  125,  195,  347  ; 
B.S,,  XX VII.,  348.  1893,  IL  (Rordame-Quenisset),  1893.  July  29 
to  August  13,  11  days— ^.  A'.,  CXXXIV.,  241.  1894,  IL  (Gale),  1894, 
April  3  to  May  11,  27  days— i4.A\,  CXXXV.,  261,  CXXXVL,  241, 
377  ;  B.A.A.,  IV.,  307  ;  B.S.,  XXVIIL,  129.  1894,  IIL  (TempeU), 
May  12,  1  d&y-^A.N.,  CXXXVL,  241. 

Observations  of  Double  Stars. 

1880-1885— Jf.  A'.,  XLVL,  50.  1880—0.,  IIL,  514,  V.,  52.  1881 
—0.,  IV.,  211,  v.,  52  ;  B.S,,  XV.,  379.  1884—0.,  VIL,  295.  1885 
0.,  VIIL,  382.  1886-87-88— il/.-A^.,  L.,  23;  0.,  XL,  136.  1889-90— 
M,N,,  LL,  331.  1891  -M.JV,,  LIL,  386.  1892— i/.iV.,  LIIL,  369. 
1893— J/.  A'.,  LI  v.,  123. 

Observations  of  Variable  Stars. 

ff  Argils- 3f.iV.,  XXVL,  83,  XXVIIL,  266,  XXXL,  210, 
XXXVIL,  280;  4./V.,  LXXVIIL,  297,  CXIX.,  269;  Ph.S.,  130,  131; 
a,  IX.,  194,  XL,  299.     B  Carina— if.iT.,  XLIV.,   14,  XLVL,  487, 
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LL,  46  ;  jR.aS'.,  XV.,  380.  Supposed  Variable  in  Monoceros — A,N,, 
LXXXVL,  223,  239  ;  A,R,,  XIII.,  223.  Variable  in  Ara.— if.i\r., 
XXXVIIL,  330;  --I.N.,  XCL,  279;  R.S.,  XL,  197.  B.A.C.,  2472— 
Jf.iT.,  XL.,  437.  19  Leporia— a,  VL,  154.  Lalande  19034  and 
19093— .fl.i?.,  XXL,  39.  Supposed  Variable,  1875-0,  a  =12h.  180m. 
«=  -48*  43'— il.N.,  CXXV.,  41. 

Miscellaneous  Observations. 

Observation  of  the  Aurora  Australia,  1859,  August  29 — //.,  1859, 
September  1.  Measures  of  Difference  of  R.A.  and  N.P.D.  of  i;  Argus 
and  Neighbouring  Stars — M  N.^  XXIX.,  296.  Physical  Observations  of 
Jupiter's  Satellites  in  Transit— Jf.i^.,  XXXIV.,  73,  XXXVIIL,  73  ; 
A,S.P.,  III.,  221,  353,  v.,  40.  Probable  Disappearance  of  Two  Stars 
from  Cluster  near  B.AC.  2694— Jf.iVr,  XXXV.,  126.  Brisbane  6183 
found  to  be  missing— ii.^.,  XCIIL,  141;  R,S.,  XIL,  228.  Occupation 
of  a  Fixed  Star  by  Jupiter's  First  Satellite,  1878,  October  5— il.iT., 
XCIIL,  379.  Observations  of  the  Red  Spot  on  Jupiter  at  transit  over 
the  planet's  central  meridian — iTilT.,  XLL,  331.  Proper  Motion  of 
Lalande  18069  ;  0.,  X.,  273.  Comparisons  of  Magnitudes  of  Uranus — 
R,S.,  XIL,  220,  XIV.,  23.  Ocjultation  of  47  Librae  by  Jupiter,  1888, 
June  10 — A,N,,  CXIX.,  377.  Observation  of  the  Colour  of  r  Velorum 
— B.A.A,,  I.,  423.  Latitude  of  Mr.  Tebbutt's  Observatory,  Windsor, 
N.  S.  Wales — M,N,^  XLIV.,  101.  Difference  of  Longitude  between 
Mr.  Tebbutt's  Observatory  and  the  Government  Observatories  at  Svdney 
and  Melbourne— ilf.A:,  XLVIIL,  313. 
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REPORT 


OF  THE 


WINDSOR    OBSERVATORY 


For  1895. 


It  will  be  seen  from  the  following  report,  which  is  given  under 
the  usual  heads,  that  a  considerable  amount  of  good  work  was 
done  during  the  year ; — 

Buildings  and  Instnunents. 

These  remain  the  same  as  at  the  close  of  the  year  1894. 

Position  of  the  Observatory. 

This  is  adopted  as  in  the  previous  report,  namely: — 
Longitude  from  Greenwich  =  10k  3m.  20.5s.  E. ;  astronomical 
latitude  =-33°  36'  30.8". 

Meridian  Work. 

The  rate  of  sidereal  chronometer  John  Poole^  No.  2962,  which 
was  employed  as  the  timekeeper  during  the  year,  proved  to  be 
satisfactory.  The  mean  daily  gaining  rate  for  the  year  was  3.05 
seconds.  A  full  explanation  of  the  methods  adopted  for  the  de- 
termination of  the  errors  of  the  transit  instrument  is  given  in  the 
report  for  1890.  The  equatorial  distances  in  sidereal  time  of  the 
outer  wires  of  the  instrument  from  the  middle  wire  were  adopted 
as  A=  + 20.556s.,  B=-hl0.439s.,  D="-9.335s.,  E=-19.024s., 
with  a  correction  of  +  0.527s.  to  the  middle  wire  for  the  upper 
culmination  with  the  clamp  east.  These  values  were  derived 
from  a  reduction  of  the  transits  of  all  the  circumpolar  stars 
observed  in  1894.  In  accordance  with  the  plan  adopted  in  1894, 
the  transits  of  circumpolar  stars  in  1895  were  similarly  reduced 


as  they  were  made,  but  no  sensible  change  was  detected  in  the 
equatorial  distances  of  the  wires.  The  distances  resulting  from 
the  observations  of  1895  are:— A=+20.527s.,  B=  + 10.608s., 
D= -9.827s.,  E=— 19.092s.,  with  a  correction  of  -h 0.528s.  to 
the  middle  wire.  These  new  values  will  serve  for  the  year  1896. 
It  willbe  seen  from  the  report  for  1894  that  the  level  and 
azimuth  errors  were  not  so  steady  as  they  had  been  for  some 
years.  This  unsteadiness  continued  through  1895.  The  eastern 
pivot  fell  relatively  till  towards  the  close  of  February.  From 
that  time  it  gradually  rose  till  about  March  28,  but  subsequently 
it  fell  continuously  till  the  end  of  the  year,  and  it  was  found 
necessary  to  make  repeated  adjustments.  The  north  end  of  the 
axis  of  collimation  moved  persistently  westward  till  the  close  of 
August,  but  did  not  change  much  during  the  last  four  months  of 
the  year.  During  the  year  there  were  454,  52,  and  159  separate 
determinations  of  the  level  collimation  and  azimuth  errors 
respectively.  The  total  number  of  transits  of  stars  of  a  declina- 
tion less  than  40°  was  957,  and  these  were  observed  on  184 
nights.  It  will  thus  be  seen  that  the  meridian  work  has  been 
heavier  than  usual.  The  usual  table  follows,  exhibiting  the 
errors  of  the  transit  instrument,  and  the  errors  and  rates  of  the 
chronometer  yohn  Poole,  which  was  also  employed  in  the  extra- 
meridian  observations.  The  apparent  right  ascensions  of  both 
clock  and  circumpolar  stars  have  been  interpolated  from  the 
American  Ephemerisy  the  co-ordinate  for  iCeti  in  December 
having  been  increased  by  1.00s.  Daily  aberration  was  applied 
to  all  the  right  ascensions.  In  the  case  of  extra-meridian 
observations,  the  observed  sidereal  times  have  been  converted 
into  the  corresponding  mean  times  by  check  operations,  namely, 
once  by  employing  the  Greenwich  sidereal  time  at  mean  noon 
for  the  date  diminished  by  Im.  39.12s.,  and  once  by  employing^ 
the  Greenwich  mean  time  of  the  preceding  transit  of  the  First 
Point  of  Aries  increased  by  Im.  38.84s. 
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Extra-Meridian  Work. 

OCCULTATIONS  OF  STARS  BY  THE  MoON.— Notwith- 
standing the  prevalence  of  cloudy  weather,  particularly  at  the 
beginning  and  the  end  of  the  year,  no  fewer  than  sixty-five 
phases  were  observed,  namely,  thirty-six  disappearances  at  the 
dark  and  five  reappearances  at  the  bright  limb,  and  ten  dis- 
appearances at  the  bright  and  fourteen  reappearances  at  the 
dark  limb.  The  stars  for  fifty-nine  of  the  phases  have  been 
identified  by  means  of  the  catalogues  in  the  Observatory  library. 
Twelve  Nautical  Almanac  stars  were  observed  in  both  phases, 
and  among  them  Antares  on  May  10.  What  may  perhaps  be 
regarded  as  a  feat  in  occultation  observation  was  accomplished  on 
August  29.  This  was  the  observation  of  both  phases  of  B.A.C. 
6127,  a  star  of  the  5th  magnitude,  in  full  sunlight.  A  detailed 
account  of  the  observation  is  given  in  the  Observatory  for 
November,  1895.  The  total  number  of  occultation-phases 
observed  here  from  1864  inclusive  to  the  end  of  1895  is  692, 
comprising  605  disappearances  and  87  reappearances.  The 
results  for  1895  have  been  forwarded  to  the  Astronomische 
Nachrichtetiy  and  they  present  the  greatest  number  obtained  for 
any  one  year  during  the  period  just  referred  to.  The  occultation- 
.series  1873-1876  was  availed  of  by  Professor  Auwers  in  1884  for 
the  determination  of  a  fundamental  meridian  for  Australia.  The 
series  for  1864-70  is  at  present  in  the  hands  of  another  German 
astronomer,  and  the  results  are  likely  to  be  very  satisfactory. 
It  is  hoped  that  the  much  longer  series  1876-95,  observed  under 
better  instrumental  conditions,  may  soon  be  turned  to  similar 
account.  Mr.  Joseph  Brooks,  F.R.A.S.,  has  kindly  furnished  the 
Observatory  with  predictions  of  occultations  during  the  year  and 
thus  rendered  it  an  important  service. 

Conjunction  of  Jupiter  and  1  Geminorum. — Filar- 
micrometer  measures  were  made  on  the  8-inch  equatorial  on 
January  5  and  10  with  satisfactory  results.  In  consequence  of 
cloudy  weather  there  was  no  other  opportunity  for  comparisons. 

Conjunctions  of  Saturn  with  k  and  96  Virginis. — 

These  were  observed  in  May  and  August  respectively.  Filar- 
micrometer  comparisons  on  the  8-inch  equatorial  under  good 
conditions  were  made  on  May  6,  7,  9,  13,  15,  16,  and  August  4, 
8,  9,  10,  11,  12,  and  the  resulting  corrections  of  the  Nautical 
Almanac  ephemeris  were  found  to  be  very  consistent. 
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Conjunction  of  Venus  and  c  Geminorum. — Com- 
parisons of  these  objects  were  made  by  means  of  the  same 
telescope  and  micrometer  in  full  sunlight  on  May  19  and  20, 
but  in  consequence  of  the  unsteadiness  and  bad  definition  of  the 
planet,  the  results  are  unsatisfactory  and  not  worth  publication. 

Minor  Planets. — Dr.  Luther  of  Dusseldorf  kindly  pro- 
vided the  Observatory  with  ephemerides  of  Hebe  and  Parthenope 
for  the  oppositions  of  February  and  January  respectively.  Con- 
tinuous cloudy  weather  prevented  any  observation  of  the  latter, 
but  of  the  former  a  good  series  of  comparisons  with  the  filar- 
micrometer  of  the  8-inch  equatorial  was  obtained  on  February 
24,  25,  26,  27,  March  4,  12.  18,  14,  24,  25,  28.  A  fine  series  of 
measures  of  Ceres  with  the  same  instrument  was  obtained  on 
June  28,  29,  80,  July  1,  2,  4,  5,  7.  8,  9,  12,  15,  16,  17,  between 
the  parallels  of  27°  and  29°  south  declination.  The  corrections 
for  the  ephemeris  of  this  planet  in  the  Appendix  to  the  Nautical 
Almanac  for  1895  are  very  satisfactory  throughout  the  series. 

Comets. — There  are  no  observations  to  record  in  this 
department.  Owing  to  much  cloudy  weather  in  March  Encke's 
comet  could  not  be  observed  in  the  morning  sky.  A  long  period 
of  cloudy  weather  in  December  also  prevented  any  observation 
of  the  bright  comets  discovered  by  Perrine  and  Brooks.  The 
telegrams  announcing  the  discoveries  of  these  comets  were 
received  respectively  on  November  19  and  26,  with  the  respective 
positions  for  the  17th  and  21st,  but  without  any  indication  of  the 
direction  of  motion.  An  opportunity  did  not  present  itself  till 
the  morning  of  December  2,  civil  time,  and  I  then  swept  for 
Brooks'  comet  between  5°  and  17°  south  declination  and  in 
strong  moonlight,  but  without  success.  On  the  evening  of  the 
same  day,  in  answer  to  enquiries,  a  telegram  was  received  from 
the  Melbourne  Observatory  giving  the  position  for  November  25, 
644  G.M.T.,  from  which  it  was  quite  obvious  that  the  search  was 
made  too  far  south.  Cloudy  weather  again  set  in  and  continued 
for  some  days.  Towards  the  close  of  December  a  very  brilliant 
comet  was  reported  to  have  been  seen  low  down  on  the  south- 
west horizon  at  various  places  in  New  South  Wales  and  Victoria. 
From  an  ephemeris  by  the  Rev.  G.  M.  Searle  in  No.  860  of  the 
Astronomical  Journal^  received  on  the  9th  instant,  it  is  obvious 
that  this  brilliant  object  was  no  other  than  the  comet  discovered 
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by  Perrine.  It  is  much  to  be  regretted  that  beyond  the  original 
announcement  of  the  discovery  of  this  comet  no  further  particu- 
lars were  cabled  to  Australia.  Had  the  elements  or  a  few 
ephemeris  positions  been  furnished  in  time,  it  is  probable  that 
some  positions  might  have  been  secured. 

Phenomena  of  Jupiter's  Satellites. — These  were  ob- 
served in  February,  March,  April,  and  May,  and  are  classified 
thus: — Transit  ingress,  1.3;  Transit  egress,  1.2,  III.l ;  Occulta- 
tion  disappearances,  1.2,  II. 1 ;  Occupation  reappearances,  III.l, 
IV.l  ;  Eclipse  disappearance,  III.l ;  Eclipse  reappearances,  1.7, 
II.2,  III. 2,  IV,  1.  The  last  mentioned  phase  occurred  on  April  11, 
and  was  an  early  eclipse  of  the  present  cycle  for  the  fourth 
satellite.  The  apparent  error  of  the  Nautical  Almanac  was 
found  to  be  +13m.  17s. 

Double  Stars. — The  following  southern  double  stars,  all 
of  which  are  of  peculiar  interest,  were  measured  with  the  8-inch 
equatorial: — p  Eridani,  Lacaille  2145,  Stone  4019,  &  Argils, 
a  Cruets,  y  Centauri,  y  Virgtnisj  P  Muscos,  a  Centauri,  ir  Lupi, 
P  Ophiuchi,  36  Ophiuchi,  Brisbane  6556,  Lacaille  7924, 
y  Coroncs  Australis,  0  Indi,  and  fl  Gruis,  Forty-five  nights 
were  partially  occupied  with  this  department  of  work,  and  the 
measures  involve  815  settings  for  position  angle  and  348  for 
distance.  The  results  for  a  and  y  Centauri  and  y  Coronce 
Australis  have  been  forwarded  in  advance  of  publication  to 
Dr.  See  of  Chicago,  and  those  of  a  Centauri  to  Dr.  Doberck 
of  Hongkong,  in  accordance  with  applications  from  those 
astronomers. 

Variable  Stars. — -q  ArgHs  was  compared  on  two  or  three 
occasions  and  a  connected  series  of  comparisons  of  R  Carinoe 
was  obtained,  from  which  it  appears  that  the  maximum  of  this 
interesting  variable  was  attained  on  May  13=5.1  of  the  scale  of 
the  Uranometria  Argentina,  This  exceeded  the  maximum  of 
the  preceding  year  by  half  a  magnitude,  and  is  the  eleventh 
satisfactorily  determined  at  Windsor  since  1879.  A  comparison 
of  the  Cordoba  observations  in  1871  with  those  at  Windsor  in 
1895  gives  a  mean  period  of  about  311  days  from  maximum  to 
maximum.  This  is  a  day  less  than  that  deduced  from  the 
comparisons  down  to  1886. 
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Meteorological  Observations. 

These  observations  have  been  carried  on  with  great  regu- 
larity at  9h.  a.m.,  and  comprise  readings  of  the  barometer, 
maximum  and  minimum  dry  and  wet  thermometers,  black  bulb 
sun  thermometer  in  vacuo  and  grass  radiation  thermometer,  also 
the  indications  of  two  rain-gauges  and  two  evaporation-gauges  at 
different  heights.  The  direction  of  the  wind  is  also  continuously 
recorded  by  an  anemograph  constructed  by  the  author,  whose 
motive  power  for  the  cylinder  carrying  the  register-sheet  is  an  old 
English  eight-day  clock  beating  seconds.  It  may  be  interesting 
to  note  here  that  this  timekeeper,  which  has  been  doing  the  work 
for  the  past  sixteen  years,  was  once  the  old  family-clock  by 
which  the  author  of  these  pages  learned  to  tell  the  time  about 
fifty-five  years  ago.  The  abstracts  of  the  meteorological  observa- 
tions for  1891,  1892,  1893,  1894  and  1895  are  now  nearly  ready 
for  the  printer.  The  daily  rainfall  return  has  been  forwarded  in 
accordance  with  custom  to  the  Government  Astronomer.  The 
winter  of  1895  proved  to  be  the  severest  experienced  at  Windsor 
since  observations  were  commenced  in  1868. 

Pablications. 

The  following  papers  have  appeared  in  various  scientific 
journals  since  the  publication  of  the  last  report : — 

Results  of  Double-Star  Measures  in  1894. — Royal 

Astronomical  Society's  Monthly  Notices,  vol.  Iv.,  p.  308. 

Equatorial  Comparisons  of  Jupiter  and  1  Geminorum, 

1895,  Jan.  5,  10.— R.AS.  Monthly  Notices,  vol.  Iv.,  p.  341. 

Observations  of  Phenomena  of  Jupiter's  Satellites 

in  \9^9h.—R,AS.  Monthly  Notices,  vol.  Iv.,  p.  517. 

Results   of   Micrometer    Comparisons    of   Saturn 

and  If  Virginis,  1895,  May. — R.AS.  Monthly  Notices,  vol.  Iv., 
p.  519. 

Observations  of  the  Occultation  of  Venus,  1894, 

May    1,  AND    OF    OCCULTATIONS    OF    STARS    DURING    1894.— 

Astronomische  Nachrichten,  Band  cxxxvii.,  p.  397. 

Observations  op  Minor  Planet  (6)  Hebe,  1895, 
February  and  March. — Ast.  Nach.,  Band  cxxxviii.,  p.  283. 
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Note  on  Mr.  C.  J.  Merfield's  Predicted  Occultation 

OF  B.A.C.   5255    FOR    1895,   July  Z,— British    Astronomical 
Association  Journal,  vol  v.,  p.  510. 

Observation  of  the  Occultation  of  Antares,  1895, 

May  10. — B.  Ast.  Assoc.  Journal,  vol.  v.,  p.  611. 

Observation  of  the  Eclipse  of  Jupiter's   Fourth 

Satellite,  1895,  April  11. — Publications  of  the  Astronomical 
Society  of  the  Pacific,  vol.  vii.,  No.  43,  p.  218. 

Results  of  Filar-Micrometer  Comparisons  of  Saturn 
WITH  96  ViRGiNis,  1895,  August,  and  of  Ceres  with 
Neighbouring  Stars,  1895,  June  and  July. — P.A.S.  Monthly 
Notices,  vol.  Ivi.,  p.  38. 

Observation  of  a  Daylight  Occultation  of  B.A.C. 

6127,  1895,  August  29,— Observatory,  vol.  xviii.,  p.  396. 

The  Library. 

A  considerable  number  of  books  and  pamphlets  have  been 
received  during  the  year,  for  which  the  author  tenders  his  best 
thanks  to  the  various  donors.  A  complete  list  of  the  presents 
for  1895  is  appended  to  this  report. 

Personal  EBtablishment. 

All  the  astronomical  and  nearly  all  the  meteorological  ob» 
servations  have  been  made  by  the  proprietor.  During  a  day's 
absence  from  home,  about  once  a  fortnight,  the  latter  observations 
have  been  made  by  his  son.  The  astronomical  reductions  have 
been  made  by  the  author,  and  the  sums  and  means  of  the 
meteorological  observations  have  been  computed  independently 
by  two  other  persons  and  finally  examined  by  him. 

Work  Proposed  for  the  Tear  1896. 

The  observations  of  occultations  and  of  the  meteorological 
instruments,  together  with  the  author's  attention  to  business  of  a 
private  nature  will  probably  occupy  the  first  three  months  of  the 
year.  The  programme  for  work  after  March  is  not  yet  settled, 
but  it  will  probably  be  similar  to  that  adhered  to  in  former  years. 


1896,  January  31. 
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PRESENTS  RECEIVED  FOR  THE  LIBRARY  DURING 

THE  YEAR  1895. 


[Note.*— The  names  of  the  donors  are  printed  in  italics.] 

Results  of  Rain,  River,  and  Evaporation  Observations  in  New  South 
Wales  during  1893 ;  pp.  1.  and  176,  with  diagrams.    Two  copies. 

Magnetic  Storms  and  Sunspots,  by  M.  A.  Veeder.     Sheet. 

The  Government  Observatory^  Sydney^ 

Record  of  Results  of  Observations  in  Meteorology  and  Terrestrial 
Magnetism  at  the  Melbourne  Observatory,  &c.,  from  April  1  to 
June  30,  1894 ;  pp.  19. 

Record  of  Results  of  Observations  in  Meteorology  and  Terrestrial 
Magnetism  at  Melbourne  Observatory,  &c.,  from  July  1  to  Sept.  30, 
and  from  October  1  to  December  31, 1894 ;  pp.  35. 

The  Government  Observatory ^  Melbourne. 

Sixth  International  Congress  of  Geographical  Societies.  Invitation 
Circular ;  pp.  33. 

Proceedings  and  Transactions  of  the  Queensland  Branch  of  the  Royal 
Geographical  Society  of  Australasia,  1894-1896  ;  vol.  X.,  pp.  144. 

The  Queensland  Branch  of  the  Society, 

•*The  Surveyor"  for  December  4,  1894,  January  7,  February 4,  March  6, 
April  18,  May  8,  June  5,  July  5,  August  8,  September  6,  October  5, 
November  11,  December  9,  1895. 

The  Institution  of  Surveyors,  N.  S,  Wales. 

Report  of  the  Trustees  of  the  Sydney  Free  Public  Library  for  1894 ; 
pp.  8. 

The  Trustees. 

Catalogue  of  1713  stars  for  1885.0  from  Observations  at  the  Royal 
Observatory,  Cape  of  Good  Hope,  1879  to  1885,  with  two  appen- 
dices ;  pp.  1  and  115. 

Results  of  Meridian  Observations  of  Stars  at  the  Royal  Observatory 
Cape  of  Good  Hope  from  1885  August  to  1887  December ;  pp. 
xviii.  and  412.  Ihe  Astronomer  Royal  for  England. 

Cambridge  Astronomical  Observations,  Vols.  I.  to  XXII.,  1828-1869. 

The  Cambridge  University  Observatory. 

Catalogue  of  6424  SUrs  for  1890.0  from  Observations  at  the  Radcliffe 
Observatory,  Oxford,  during  1880-1893 ;  pp.  xv.  and  287. 

The  Radcliffe  Trustees^ 

Weekly  Weather  Reports,  October  27th,  1894,  to  November  23rd,  1895, 
both  included  with  Title  Page  and  Preface  for  1894 ;  Vol,  XL, 
3rd  Series. 
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Summary  of  Observations  at  Stations  included  in  the  Daily  and  Weekly 
Weather  Reports,  September,  1894  to  September,  1895,  both 
included. 

Quarterly  Summary  of  Weekly  Weather  Reports,  1894  October-Decem- 
ber, and  1896  January-March,  April-June,  and  July-September. 

Year's  Summary  of  the  Weekly  Weather  Report,  1894. 

Appendix  XL,  Vol.  XL,  Weekly  Weather  Report,  Tables  I.  to  VI. 

Meteorological  Observations  at  Stations  of  the  Second  Order  for  1890. 
Report  of  the  Meteorological  Council  to  the  Royal  Society  for  the  Year 
ended  March  31,  1894;  pp.  102. 

Report  of  the  International  Meteorological  Committee,  Upsala,  1894; 
pp.  48.  The  Meteorological  Office^  London. 

Extracts  from  the  Report  of  the  Liverpool  Observatory,  Bidston,  Birken- 
head, with  Meteorological  Results  during  1892  and  1893 ;  pp.  60. 

The  Liverpool  Observatory. 

Results  of  Meteorological  and  Magnetical  Observations  at  Stonyhurst 
College  Observatory,  1894 ;  pp.  84. 

Stonyhurst  College  Observatory. 

Report  of  the  Incorporated  Kew  Committee  for  1894 ;  pp.  33. 

The  Kew  Observatory. 

Report  on  the  Temple  Observatory,  Rugby,  for  1894 ;  pp.  2. 

The  Temple  Observatory. 

Walsingham  Observatory  Report,  1894 ;  pp.  2. 

The  Walsingham  Observatory. 

Meteorological  Department,  Borough  of  Southport.  Report  and  Results 
of  Observations  for  1894,  with  two  Appendices  ;  pp.  32. 

Fernley  Observatory,  Southport. 

Meteorological  Observations  at  Rousdon  Observatory,  Devon,  for  1894 ; 
pp.  34.  The  Rousdon  Observatory. 

Report  of  H.M.  Astronomer  at  the  Cape  of  Good  Hope  for  1894;  pp.  20. 

The  Royal  Observatory,  Cape  of  Good  Hope. 

Madras  Meridian  Circle  Observations,  1883-84-86-86-87 ;  Vol.  VIIL, 
pp.  xxii.  and  160. 

List  of  Errata  in  Vols.  I.  to  VI.  Madras  Meridian  Circle  Observations. 

The  Madras  Observatory. 

Monthly  Weather  Review,  Meteorological  Service,  Dominion  of  Canada, 
April,  May,  June,  July,  September,  October,  November,  December, 
1894,  and  January,  February,  March,  April,  1896. 

Toronto  General  Meteorological  Register  for  1894 ;  pp.  11. 

The  Meteorological  Office,  Toronto. 

Observations  and  Researches  at  Hongkong  Observatory  in  1894 ;  pp. 
44  and  108.  The  Hongkong  Observatory. 
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Extract  from  the  Annual  Report  of  the  Superintendent  of  the  Nautical 
Almanac  for  1894 ;  pp.  7. 

The  Elements  of  the  Four  Inner  Planets,  and  the  Fundamental 
Constants  of  Astronomy,  by  S.  Newcomb ;  pp.  202. 

Office  of  the  American  Ephemeris, 

A  Brief  Account  of  the  Lick  Observatory  of  the  University  of  California, 
by  £.  S.  Holden ;  2nd  Edition,  pp.  29,  with  plates. 

Report  on  the  Total  Eclipse  of  the  Sun  at  Mina  Bronces,  Chili,  1898, 
April  16,  by  J.  M.  Schaeberle ;  pp.  126,  with  plates. 

The  Lick  Observatory. 

Annals  of  the  Astronomical  Observatory  of  Harvard  College,  Vol. 
XXXII.,  Part  I.  Investigations  of  Astronomical  Photography,  by 
Prof.  W.  H.  Pickering ;  pp.  115  and  7  plates. 

Harvard  College  Observatory. 

Observations  during  1889  at  the  U  .S.  Naval  Observatory ;  pp.  Ixvii., 
Ill,  51,  with  an  appendix,  pp.  73. 

Meteorological  Observations  and  Results  at  the  U.  S.  N.  Observatory, 
1889;  pp.67. 

Magnetic  Observations  at  the  U.  S.  N.  Observatory,  1892 ;  pp.  78. 

The  V.  8,  Naval  Observatory. 

Report  of  the  Yale  University  Observatory  for  1894>-95 ;  pp.  21. 

The  Kale  University  Observatory. 

Publications  of  the  Washburn  Observatory,  Vol.  VII.,  Part  2.  Meteor- 
ological Observations,  1890-91-92-98 ;  pp.  105. 

The  Washburn  Observatory. 

Publications  of  the  Cincinnati  Observatory  (No.  13).  Catalogue  of 
2000  Stars  for  1890 ;  pp.  61.  The  Cincinnati  Observatory. 

Proceedings  of  the  Section  of  Engineers  and  Naval  Architects  of  the 
Franklin  Institute,  1894 ;  pp.  146,  with  plates. 

The  Natural  Soda  Deposits  of  the  United  States,  by  Dr.  T.  M.  Chatard; 
pp.  22. 

The  City  Avenue  Bridge  over  the  Schuylkill  River,  Philadelphia,  by 
J.  V.  Merrick ;  pp.  6,  with  diagrams. 

The  Theory  of  the  Air-lift  Pump,  by  E.  G.  Harris ;  pp.  21. 

Reasons  for  Predicting  the  Existence  of  Argon,  by  C.  J.  Reed ;  pp.  9, 
with  illustrations. 

Investigation  of  Utah  Gilsonite,  a  Variety  of  Asphalt,  by  W.  C.  Day;  pp.  17. 

Asphalts  and  Bitumens,  by  S.  P.  Sadtler,  Ph.D.;  pp.  15. 

An  Apparatus  for  Experimenting  with  the  Law  of  Flexure  of  Beams ;  pp.  6. 

The  Franklin  Institute,  Philadelphia. 

The  Parallax  of  i;  CassiopeicBy  deduced  from  the  Rutherford  Photo- 
graphic Measures,  by  H.  S.  Davis ;  pp.  26. 

Columbia  College  Observatory, 
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Rapport  Annuel  sur  I'Etat  de  TObservatoire  de  Paris,  pour  1894;  pp.80 

The  Paris  Observatory. 

Annales  de  rObscrvatoire  de  Nice,  Tomes  IV,  &  V. 

The  Nice  Observatory. 

Mittheilungen  der  Hamburger  Sternwarte,  Nos.  1  and  2 ;  pp.  62  and  41. 
Stemwarte  Hamburg  bericht  des  Direktors,  Prof.  G.  Rumker ;  pp.  7. 

The  Hamburg  Observatory. 

Publicationen  der  v'Kuffner'schen  Stemwarte  in  Wien,  IILBand; 
pp.  xvi.,  307,  with  Appendices ;  pp.  xcvi. 

v'Kufftur's  Observatory^  Vienna. 

Meteorologische  und  Magnetische  Beobachtungen  zu  Pola,  Jan. — Sept., 
1896.  Hydrog,  Amte  zu  Pola 

Magnetische  und  Meteorologische  Beobachtungen  an  der  k.  k.  Stemwarte 
zu  Prag,  1894.  The  Prague  Observatory. 

Az  Utolso  15  ev  Az  Ustokosdk  torienetebol  (1880-1895),  &c. ;  pp.  25 
and  11,  with  diagrams.  Kiskartel  Observatory. 

Sulla Teoria del  Cicloni  recherche  di  Luigi  de  Marchi ;  pp.  44,  with  plates. 

The  Observatory^  Brera^  Milan. 

Concours  International  de  Reglage  pour  Chronometres  de  Poche  de 
haute  precision  en  1896 ;  pp.  7.  The  Geneva  Observatory. 

Publication  der  Charkower  Universitats-Sterawarte,  Heft  No.  8;  pp. 
72  and  23,  with  diagrams.  The  Charkow  Observatory. 

Resultate  der  Beobachtungen  in  Kazan  betreffend  der  Veranderlichkeit 
der  Poihohe;  pp.  85,  with  diagram.  The  Observatory y  Kasan. 

Redogdrelse  for  fortgangen  af  de  astrofotografiska  arbetena  IL  observa- 
toriet  i  Helsingfors  under  tiden  Juni,  1893 — Maj,  1894  (pp.  10),  and 
Juni,  1894,  till  Maj,  1895  (pp.  8),  af  Anders  Donner. 

The  Observatory y  Helsingfors. 

DieTriangulation  von  Java,  Vierte-Abtheilung,  von  Dr.  J.  A.  C.  Oudemans ; 
pp.  224,  with  plates.  Die  Niederlandischen  Regierung. 

Annuario  del  Observatorio  Ast.  Nacional  de  Tacubaya,  1895 ;  pp.  414. 

Boletin  del  Observatorio  Ast.  Nacional  de  Tacubaya,  Obs.  Merid., 
Tomo  I.,  Nos.  19,  20,  21,  22. 

Tempestades  del  Fin  del  Invierno  por  Guillermo,  B.  Y.  Puga ;  pp.  80, 
with  diagrams  The  Observatory ^  Tacubaya. 

Boletin  del  Observatorio  Meteorologico  Central  del  Estado  de  Vera  Cmz, 
Xalapa,  Mexico,  Resumen  de  Enero  db  Febrero,  Api  de  1895, 
Reramen,  etc.,  en  cle  Ano  de  1894,  April,  Majo,  Junto,  1895. 

The  Central  Meteorological  Observatory ^  Vera  Crun^ 

Annuario  publicado  pelo  Observatorio  do  Rio  de  Janeiro,  1894 ;  pp.  850. 

The  Imperial  Observatory^  Rio  de  Janeiro. 
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Memorias  y  Revista  de  la  Sociedad  Cientifica  "  Antonio  Alzate,"  Tomo 
VIL,  Nos.  11, 12,  Tomo  VIIL,  1894-96,  Nos.  1,  2,  8,  4. 

Sociedad  Cientifica,  **  Antonio  AlzateJ* 

A    Survey    of    Recent    Exploration    in    British    New    Guinea,    by 

J.  P.  Thomson,  F.R.S.G.S. ;  pp.  17. 
The  Physical  Geography  of  Austraiia,  by  the  same ;  pp.  47. 

The  Author. 

A  List  of  Probably  New  Double  Stars,  by  R.  T.  A.  Innes,  F.R.A.S. 

The  Author. 

Chairman's  Address,  by  B.  C.  Simpson,  M.Inst.C.E.,  before  Engineering 
Section  of  the  Royal  Society  of  N.  S.  Wales.  May  15th,  1896 ; 
pp.7.  The  Author. 

Light  as  the  Interpretation  of  the  Law  of  Gravity,  by  A.  M.  Cameron  ; 
pp.  54.  The  Author. 

Paper  on  Aeronautical  Work,  pp,  8,  with  plates,  i.-iz.,  by  Lawrence 
Hargrave.  The  A  uthor. 

The  Cubic  Parabola  as  Applied  to  the  Easing  of  Circular  Curves,  on 
Railway  Lines,  by  C.  J.  Merfield ;  pp.  26,  with  plate. 

The  Author. 

The  History,  Theory,  and  Determination  of  the  Viscosity  of  Water  by 
the  Efflux  Method,  by  G.  H.  Knibbs ;  pp.  70,  with  plate. 

The  Author. 

Note  on  Stars  Suitable  for  the  Determination  of  Clock  Errors,  by 
A.  M.  W.  Downing,  M.  A. ;  pp.  3,  with  plate.  The  Author, 
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ERRATA. 

In  the  Report  for  1894r— 

Page  15,  line  6  from  bottom,/<?r  1894  read  1893. 

Page  20,  line  9  from  bottom, y^r  G.  B.  Jenkins  read  B.  G.  Jenkins. 
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REPORT 


OF  THE 


WINDSOR    OBSERVATORY 


For   1896. 


The  year  1896  having  been  characterised  by  a  very  large 
number  of  clear  nights^  I  am  enabled  to  present  an  unusually 
good  report  of  work  done. 

Buildings  and  InstromentB. 

No  additions  have  been  made  either  to  the  buildings  or  to 
the  instruments  during  the  year. 

Position  of  the  Observatory. 

The  longitude  of  the  Observatory  hitherto  adopted  is 
lOh.  3m.  20'5s.  E.  of  Greenwich,  and  is  derived  in  the  manner 
described  on  pages  6  and  7  of  the  Report  for  1888.  The 
following  is  a  summary  of  the  best  values  obtained  for  this 
element : —  h.    m.    s. 

The  Author's  determination  in   1880  from^ 

28  occultation-phases  during  the  period  C  IQ     8     21*81 
1866-76.       /i.A.S.   Monthly   Notices,  \ 
Vol.  XL,  p.  440.  -^ 

Longitude  of  Sydney  Observatory  by  Russell 
from  moon-culminations  in  1863,  1871- 
72-73-74  (See  Sydney  Obs.  1877  and 
i8'/8)  =  \0h.  4m.  50*81  s.  E.  mtnus 
difference  of  longitude  by  telegraph  in 
1885  and  1887  =  lm.  29  39s. 


>  10     3     2W2 


^  10    8    20-67 


8    20-15 


10    8    20.01 


10    8    21-25 


Longitude  of   Melbourne  Observatory   by' 

Ellery     from     moon-culminations     at 

Williamstown  in  1860-61-62  (See  Intro- 
duction to  Melbourne  Obs.^  Vol.  III., 

p.  vi.)=9h.  39m.  54-80  plus  difference 

of  longitude   by   telegraph  in  1887= 

28m.  25-87s. 
Longitude    of    Sydney    Observatory    from^ 

telegraphic    determinations  in    1883=  L  \Q 

lOh.  4m.  49  54s.  E.  minus  Im.  29.39s.  \ 

referred  to  on  page  3. 
Longitude  of  Melbourne  Observatory  from 

telegraphic  determinations  in  18S3=9h. 

39m.  54-14s.  plus  28m.  25-87s.  above 

referred  to. 
Dr.  Auwers'  determination  in  1884  from  75^ 

occultation-phases  observed  at  Windsor  L 

during    1873-76.      See    Ast.     Nach,,  \ 

Band  ]  10,  p.  339. 
Dr.  Auwers'  determination  in  1884  of  the" 

longitude    of   Melbourne   Observatory 

from  12  occultation-phases  observed  at 

Melbourne     in     1874-75     (See    Ast. 

Nach.,   Band    110,  p.  339)  =9h.   39m. 

5312s.  E.  plus  23m.  25-87s. 
Dr.  H.  Clemens'  determination  in  1896  from^ 

66    occultation-phases     observed      at  C  jq     g     20*60 

Windsor   during    1864-70.      Inaugural  \ 

dissertation. 

The  astronomical  latitude  is  still  adopted  as — 33°  36'  30*8*, 
the  value  derived  from  prime  vertical  observations  in  1881. 

Meridian  Work. 

Sidereal  chronometer  John  Poole,  No.  2962,  was  employed 
as  the  timekeeper  during  the  year  and  was  regulated  by  means 
of  the  3-inch  transit  instrument  A  full  explanation  of  the 
methods  adopted  for  the  determination  of  the  errors  of  the 
transit  instrument  is  given  in  the  Report  for  1890.  In  the  early 
part  of  the  year  the  equatorial  distances  in  sidereal  time  of  the 
outer  wires  of  the  instrument  from  the  middle  wire  C  were 
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adopted  as :— A=+20-527s.,  B=+10-508s.,  D=-9-327s., 
E=— 19'092s.,  with  a  correction  of  +0'523s.  to  the  middle  wire 
for  the  upper  culminatioOi  clamp  east.  These  values  were 
derived  from  a  reduction  of  the  circumpolar  transits  observed  in 
1895,  and  all  the  transits  from  the  beginning  of  the  year  to 
April  22  were  reduced  to  the  middle  wire  by  means  of  tables 
founded  on  them.  It  was  found,  however,  on  a  reduction  of  the 
transits  of  circumpolar  stars  for  this  period  that  a  change  had 
taken  place  between  January  11  and  27  in  the  distance  of  wire 
A  from  the  middle  wire.  A  provisional  determination  of  the 
equatorial  values  of  the  wires  was  then  made  from  the  circumpolar 
transits  from  January  27  to  April  22  with  the  following  results: — 
A=+20192s..  B=  +  10-521s.,  D=-9-8l5s.,  E=- 19014s., 
with  a  correction  of  +0*477s.  to  the  middle  wire.  These  Values 
were  employed  from  April  22  to  the  end  of  the  year.  The 
reductions  of  the  circumpolar  transits  were  subsequently  made 
to  keep  pace  with  the  observations,  but  no  further  change 
occurred  in  the  distances  of  the  wires.  The  reductions  from 
January  27  to  the  end  of  the  year  yielded  the  following  values  : — 
A=+20191s.,  B=  +  10-502s.,  D=-9-319s.,  E=- 19  014s.,  with 
a  correction  of  +0'472s.  to  the  middle  wire.  These  will  be 
employed  for  the  current  year.  The  fall  observed  in  the  eastern 
pivot  during  the  year  1895  continued  till  about  the  middle  of 
February,  and  from  that  time  the  pivot  rose  till  May  7.  It 
subsequently  fell  slowly  till  about  June  25,  when  a  very  large 
and  sudden  fall  occurred,  with  a  large  corresponding  change  in 
the  azimuth.  It  then  rose  till  the  close  of  the  year.  With  the 
exception  of  the  sudden  change  of  azimuth  about  June  25,  this 
error  did  not  vary  much.  After  June  25  the  north  end  of  the 
axis  of  collimation  moved  very  slowly  eastward.  During  the 
year  there  were  536,  54  and  237  separate  determinations  of  the 
level,  collimation,  and  azimuth  errors  respectively.  The  local 
sidereal  time  was  determined  on  221  nights  and  for  this  purpose 
1495  transits  of  stars  were  observed.  Of  these  transits  1230 
were  of  stars  with  a  declination  not  exceeding  40^  and  265  of 
stars  in  high  declination  for  azimuth.  The  following  table 
exhibits  the  errors  of  the  transit  instrument  and  the  errors  and 
rates  of  the  chronometer  yohn  Poole,  which  was  also  employed 
in  the  extra-meridian  observations.  The  apparent  right 
ascensions  of  both  clock  and  azimuth  stars  have  been  taken  from 
the  American  Ephetneris. 
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Extra-Meridian  Work. 

OCCULTATIONS  OF  STARS  BY  THE  MoON : — The  results  in 
this  department  of  observation  are  the  richest  obtained  in  any  one 
year  since  the  foundation  of  the  Observatory.  One  hundred  and 
sixty-one  phases  were  observed,  mainly  with  the  8-inch  equatorial. 
These  comprise  one  hundred  and  thirty-two  disappearances  at 
the  dark  and  eleven  at  the  bright  limb,  and  twelve  reappearances 
at  the  dark  and  six  at  the  bright  limb.  Fifteen  Nautical 
Almanac  stars  were  observed  in  both  phases.  For  the  one 
hundred  and  sixty-one  phases,  one  hundred  and  nine  stars  have 
been  identified,  and  the  places  of  the  remaining  fifty-two  stars 
were  approximately  determined  at  the  time  of  obsenration.  The 
complete  results  have  been  forwarded  to  the  Astronomische 
Nachrtchten.  It  is  very  desirable  that  some  meridian  observer 
should  at  once  take  up  the  observation  of  the  fifty-two 
unidentified  stars  so  that  in  the  future  utilization  of  the  observa- 
tions all  doubt  as  to  proper  motion  may  be  avoided.  During 
the  past  thirty-three  years  eight  hundred  and  fifty-three  occulta- 
tion  phases  have  been  observed,  and  although  the  year  1895  was 
the  record  year  in  this  department,  presenting  as  it  did  sixty-five 
observed  phases,  it  has  been  greatly  surpassed  by  that  just 
elapsed.  Mr.  Joseph  Brooks,  F.R.A.S.,  during  the  year  1896, 
again  kindly  provided  the  Observatory  with  predictions  of 
occupations  of  Nautical  Almanac  stars. 

Minor  Planets  : — The  8-inch  equatorial  and  filar-micro- 
meter have  done  good  service  in  the  observation  of  minor 
planets.  The  following  is  a  statement  of  the  work  in  this 
department : — 

Planet  Observed.     Nights  of  Observation.       Number  of  Comparisons. 


Hebe  (6)     ... 

...     11 

162 

Flora  (8)     ... 

..      9 

113 

Parthenope  (11)    . 

..     18 

196 

Calliope  (22) 

...      8 

84 

Danae  (61) 

...      7 

75 

Sappho  (80) 

...      3 

34 

Undina  (92) 

...      4 

55 

Siwa(140)... 

...     10 

91 

Totals... 

...     70 

.810 
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Hebe  and  Parthenope  were  obsecved  at  the  request  of 
Dr.  R.  Luther,  of  Diisseldorf,  and  Calliope  and  Siwa  at  that  ot 
Dr.  J.  Bauschinger,  of  Berlin,  both  of  whom  kindly  provided  the 
Observatory  with  manuscript  ephemerides. 

Comets  : — There  has  b^en  no  comet  sufficiently  bright  to 
be  observed  with  the  8-inch  telescope.  Notice  of  the  discovery 
of  Comet  Perrine  of  December  8  was  received  on  December  11, 
but  cloudy  weather  prevailed  till  the  15th,  when  a  search  was 
made  in  the  bright  moonlight,  but  without  success.  A  search 
was  again  made  during  the  absence  of  the  moon  on  the  22nd, 
but  this  was  also  unsuccessful.  While  on  this  subject  it  will  be 
necessary  to  correct  a  statement  in  the  last  Report  respecting 
the  bright  comet  discovered  by  Perrine  on  November  16,  1895. 
It  appears  that  the  elements  and  an  ephemeris  of  that  comet 
were  cabled  from  Kiel  to  Melbourne  on  December  8,  but  from 
inquiries  subsequently  made  it  also  appears  that  the  cable 
message  did  not  reach  the  Melbourne  Observatory. 

Phenomena  of  Jupiter's  Satellites: — These  were 
closely  watched  and  recorded  during  the  first  five  months  of  the 
year.  The  phenomena  observed  are  classified  thus  : — Transit- 
ingress,  I.  5,  II.  1,  III.  1  ;  Transit-egress,  I.  4,  II.  2,  III.  1  ; 
Occultation  disappearances,  I.  7,  II.  2,  III.  2 ;  Occultation- 
reappearances,  III.  2  ;  Eclipse  disappearances,  II.  1,  III.  2,  IV.  1 ; 
Eclipse  reappearances,  1. 8,  II.  2,  III.  1,  IV.  1.  These  observations 
have  since  appeared  in  the  Monthly  Notices  of  the  Royal 
Astronomical  Society.  During  the  same  period  two  remarkable 
dark  spots  were  observed  on  the  disk  of  the  primary.  Nine 
transits  of  one  spot  and  seventeen  of  the  other  were  observed 
across  the  central  meridian  of  the  planet.  Ephemerides  of  the 
spots  were  likewise  circulated  from  the  Observatory  in  the  hope 
that  they  might  be  independently  observed  elsewhere.  The 
observations  were  presented  to  the  New  South  Wales  Branch  of 
the  British  Astronomical  Association. 

Double  Stars  : — In  consequence  of  the  observer's  close 
application  to  other  departments  of  observation  much  attention 
could  not  be  paid  to  double-star  work.  Seven  evenings  were 
devoted  to  this  work,  during  which- one  hundred  and  ninety-nine 
settings  were  made  for  position  angle  and  one  hundred  and 
fifty-three  double  measures  for  distance.     The  following  are  the 
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objects  measured  : — p  Ertdani,  LacailU  2145,  V Puppis,  y  Pisa's 
Volantis,  y  Centauri,  p  Muses,  a  Centauri,  and  A  Scorpii. 

Variable  Stars  : — A  well-connected  series  of  comparisons 
of  R  Carinas  and  a  few  comparisons  of  T.  Centauri  were 
secured.  The  tirst  mentioned  variable  was  compared  with 
neighbouring  stars  on  thirty-three  evenings  and  some  of  the 
results  communicated  to  the  New  South  Wales  Branch  of  the 
British  Astronomical  Association.  Its  maximum  occurred  about 
March  8  with  a  magnitude  of  5*3  of  the  scale  of  the  Uranometria 
Argentina,  At  the  close  of  the  year  it  was  again  approaching 
its  maximum,  the  magnitude  being  estimated  as  4*9. 

Meteorological  Observations. 

These  have  been  regularly  made  and  the  summer  of  1895-96 
proved  to  be  the  hottest  experienced  at  Windsor  since 
observations  were  commenced  in  1863.  On  January  6,  12,  13, 
and  18  the  highest  shade  temperatures  were  respectively  116*5, 
116"6,  118*4,  and  115*9  degrees.  Many  deaths  occurred  in  the 
Colony  from  heat  apoplexy.  The  excessively  hot  summer  may 
be  regarded  as  nature's  compensation  for  the  extraordinarily  cold 
winter  of  1895. 

Publications. 

The  following  papers  have  appeared  in  various  scientific 
journals  since  the  publication  of  the  last  Report : — 

Observations  of  the  Variable  Star  R  Carince  from 
1890  December  to  1895  August. — Royal  Astronomical 
Society's  Monthly  Notices^  vol.  Ivi.,  p.  351. 

Results  of  Double  Star  Measures  with  the  8-inch 
Equatorial  in  1895. — R.AS,  Monthly  Notices,  vol.  Ivi.,  p.  353. 

Observations  of  Phenomena  of  Jupiter's  Satellites 

IN  \Q9Q,—R.AS.  Monthly  Notices,  vol.  Ivii.,  p.  26. 

Star  Occult aticns  observed  in  1895. — Astronomiscke 

Nachrichten,  Band  cxl.,  p.  345. 

Observations  of    Minor    Planets    Hebe   and    Par- 

THENOPE  in  1896. — Ast.  Nach,,  Band  cxlii.,  p.  103. 

Daylight  Occult ation  of  B.A.C.  6127,  1895,  August 

29. — Journal  of  the  British  Astronomical  Association,  vol.  vi., 
p.  219. 
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.  Observations  of  Dark  Spots  on  the  Planet  Jupiter 

1896  January  to  May. — Journal  of  the  B,A,  Association, 
vol.  vii.,  p.  59. 

Observations  of  Minor  Planets  in    1896,  R.A.S. — 

Monthly  Noticesy  vol.  Ivii.,  p.  74.  (Corrections  of  several  im- 
portant misprints  in  this  communication  have  been  forwarded  to 
the  Society  for  publication.) 

The  Library. 

Fifty-three  scientific  institutions  and  twenty  individuals 
have  contributed  to  the  library  during  the  year,  to  whom  the 
proprietor  tenders  his  best  thanks.  A  list  of  the  donations  is 
appended  to  the  Report. 

Personal  Establishinent. 

All  the  astronomical  and  nearly  all  the  meteorological 
observations  have  been  made  by  the  proprietor.  During  a  day's 
absence  from  home  about  once  in  three  weeks  the  latter 
observations  were  made  by  his  son.  In  some  of  the  reductions 
of  the  astronomical  and  meteorological  observations  the  services 
of  Mr.  R.  B.  Walker  have  been  engaged.  His  accuracy  as  a 
computer  is  highly  satisfactory. 

Observations  recently  ntUized. 

The  local  observations  of  the  Great  Comet  1881,  III., 
published  in  Ast,  Nach,,  Band  c,  p.  833,  and  in  R.A  S.  Monthly 
Notices,  vol.  xli.,  p.  442,  find  a  place  in  a  definitive  determination 
of  the  orbit  by  Dr.  J.  Riem,  entitled  "  Ueber  die  Bahn  des 
grossen  Kometen^  1881,  III.  (Tebiutt)/'  The  positions,  eleven 
in  number,  except  June  4th  and  11th,  were  employed.  The 
observation  June  11th,  although  representing  the  place  of  the 
comet  within  19",  is  not  a  ring-micrometer  one  as  misunderstood 
by  the  author.  It  was  simply  the  result  of  circle  comparisons  with 
Rigel  in  the  morning  twilight. 

The  observations  of  Holmes'  Comet  1892  III.,  with  the 
4|-inch  equatorial,  published  in  Ast,  Nach.,  Band  cxxxii.,  p.  25, 
have  been  discussed,  with  numerous  observations  made  in  the 
northern  hemisphere.  See  Bestimmung  der  Bahn  des  Cometen 
1892  III.  {Holmes),  von  Ernst  Kohlschutter,  Dr.  Phil.,  1896. 
The  Windsor  observations,  the  only  positions  obtained  in  the 
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southern  hemisphere,  were  made  under  the  worst  possible 
conditions  and  it  was  with  much  diffidence  that  they  were  sent 
to  Europe  for  publication.  They  received  but  small  weight  in 
the  discussion. 

Dr.  Auwers,  in  his  discussion  in  1884  of  the  local  occultation 
observations  in  1878-6  for  longitude,  referred  to  an  earlier  series 
of  observations  at  the  same  place  for  the  period  1864-70,  which 
he  had  not  then  an  opportunity  of  taking  into  account.  These 
observations  were  made  with  the  old  SJ-inch  refractor,  the  stars 
not  being  identified,  but  the  places  of  disappearance  on  the 
moon's  dark  limb  being  estimated  in  position  angle  from  the 
moon's  north  cusp.  The  discussion  of  this  early  series  of 
observations  has  just  been  completed  by  Dr.  Hugo  Clemens,  of 
Gottingen,  in  his  Inaugural  Dissertation  Besttmmung  der 
Ldnge  von  Windsor,  N.S.  Wales  (Tebbutt's  Sternwarte)  aus 
Sternbedeckungen  1864  bis  1870,  and  with  a  very  satisfactory 
result.  Of  the  seventy-eight  occultation-phases  observed,  sixty- 
six  have  been  employed  for  the  determination  of  the  longitude, 
which  comes  out  lOh.  3m.  20-60s.  E.  of  Greenwich.  Of  the 
remaining  twelve  observations  five,  namely  Nos.  22,  35,  36,  58 
and  73,  could  not  be  made  within  several  seconds  of  time,  as 
will  be  seen  from  the  observer's  remarks,  and  are  therefore 
omitted.  In  two  cases,  Nos.  61  and  70,  no  accurate  position  of 
the  occulted  star  was  available,  and  in  two,  Nos.  53  and  72,  the 
geometrical  conditions  were  unsatisfactory.  In  two  cases, 
Nos.  34  and  50,  there  seems  to  be  some  probability  of  a  small 
error  in  the  observed  time,  and  the  remaining  case.  No.  74,  is 
rejected  with  the  remark,  **  Fehler  in  der  Zeitnotierung?" 
Considering,  however,  the  very  careful  way  in  which  the 
observed  times  were  noted  and  verified,  I  was  curious  to  examine 
this  observation.  I  soon  identified  the  occulted  star,  6^ 
magnitude,  as  Arg-Oeltzen  17374=  Brussels  7243=Arg.  Gen. 
Cat.  24345=Cincinnati  Zones  1885,  2907.  Adopting  its  mean 
position  for  187U'0  and  its  apparent  position  for  October  28  as 
R.A.=17h.48m.  31'81s.  (32-60s.),Declin  =  -2r  55' 51-9''  (49-8''), 
the  lunar  elements  from  the  Nautical  Almanac,  the  values 
of  a  and  8  being  corrected  by  the  application  of  Newcomb's 
quantities  for  October  28,  1870,  on  page  29  of  Dr.  Clemens' 
work,  I  find  that  at  my  noted  time,  Oct.  28d.  8h.  46m.  58*8s.,  the 
star  was  actually  only   1'4''  within  the  moon's  dark  limb  at  a 
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point  142^  from  the  north  cusp,  the  estimated  angle  being  135°. 
The  observation,  if  properly  reduced,  would  no  doubt  have 
given  a  satisfactory  value  for  the  longitude,  and  should  not 
therefore  have  been  rejected.  Moreover  the  reductions  of  the 
star  to  apparent  right  ascension  and  declination  in  Dr.  Clemens* 
work  are  greatly  in  error,  +0'555s.+ 14*78"  should  be  +0'79s. 
+2*08"  respectively.  This  error  alone  would  entail  a  large  error  in 
the  deduced  longitude.  Finally,  it  is  quite  possible  that  the 
unsatisfactoriness  of  the  results  from  observations  Nos.  34  and 
50  may  be  explained  in  some  other  way  than  by  the  assumption 
of  an  error  in  the  noted  times.  Altogether  it  is  exceedingly 
gratifying  to  find  that  the  series  of  occultations  1864-70  has 
given  such  a  satisfactory  result  and  the  gratitude  of  astronomers 
generally  is  due  to  Dr.  Clemens  for  this  additional  attempt  to 
determine  a  fundamental  meridian  for  Australia. 
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PRESENTS    RECEIVED   FOR  THE    LIBRARY   DURING 

THE  YEAR  1896. 


[Note. — The  names  of  the  donors  are  printed  in  italics.] 


Results  of  Rain,  River,  and  Evaporation  Observations  in  New  South 
Wales,  1894  ;  pp.  xlviii.,  193, 

Icebergs  in  the  Southern  Ocean,  by  H.  C.  Russell,  B.A.,  F.R.S.,  &c. ; 
pp.  31,  with  plate*. 

A  Chart  of  Circumpolar  Stars,  by  same ;  pp.  3,  with  plate. 

The  Meteor  of  June  27,  1894,  by  same  ;  pp.  3. 

A  Map  showing  the  Average  Monthly  Rainfall  in  New  South  Wales,  by 
same  ;  pp.  3^  with  map. 

Design  for  a  Photographic  Transit  Circle,  by  same ;  pp.  5,  with  plate. 

Recent  Measures  of  Double  Stars  at  Sydney,  by  same ;  pp.  4. 

TAe  Government  Observatory^  Sydney. 

Results  of  Observations  in  Meteorology  and  Terrestrial  Magnetism  at 
Melbourne  Observatory,  Jan.  1  to  June  30,  1895 ;  pp.  36 ;  and 
July  1  to  Dec.  31,  1895 ;  pp.  38. 

Thirtieth  Report  of  the  Board  of  Visitors,  Melbourne  Observatory,  with 
the  Report  of  the  Government  Astronomer  from  1895,  May  31,  to 
1896,  June  30 ;  pp.  10. 

The  Government  Observatory^  Melbourne, 

Meteorological  Observations  at  Adelaide  Observatory  and  other  places, 
3  vols.,  1891,  1892.  and  1893. 

The  Government  Observatory,  Adelaide, 

Proceedings  and  Transactions  of  the  Queensland  Branch  of  the  Royal 
Geographical  Society  of  Australasia,  1895-96 ;  pp.  180,  with  pl<ates. 

Geography  in  Australasia,  by  J.  P.  Thomson,  F.R.S.G.S. ;  pp.  21.  / 

The  Royal  Geographical  Society  of  Australasia,  Queensland/;  An 
Historical  Review,  by  A.  Muir ;  pp.  20.  ♦ 

The  Queensland  Branch  of  the  S^ociety. 

The  Surveyor.    Twelve  monthly  numbers  complete  for  1896. 

The  Institution  of  Surveyors,  New  South   Wales. 

Report  of  the  Public  Library  of  New  South  Wales  for  1895. 

IJif  Trustees. 

Mean  Areas  and  Heliographic  Latitudes  of  Sun  Spots  in  1893,  deduced 
from  photographs  at  Greenwich,  Dehra  Dfln  (India)  and  Mauritius ; 
pp.  3. 
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Diameters  of  Saturn  and  his  Rings  observed  at  the  Royal  Observatory, 
Greenwich,  during  the  opposition  of  1895 ;  pp.  4. 

The  Orbit  of  S  1879,  by  T.  Lewis ;  pp.  2.  with  plate. 

Reduction  of  Greenwich  Meteorological  Observations,  Part  III.,  Temper- 
ture  1841-1890 ;  pp.  xiv.  and  119. 

Diametersof  Jupiter  measured  with  the  filar  and  double  image  micrometers 
at  the  Royal  Observatory,  Greenwich ;  pp.  8. 

Results  of  Micrometer  Measures  of  Double  Stars  with  the  28-inch 
refractor  at  the  Royal  Observatory,  Greenwich,  in  1894  and  1895 ; 
pp.  11. 

Cape  Meridian  Observations  for  1888  and  1889 ;  pp.  xviii.,  267 ;  and 
for  1890  and  1891 ;  pp.  xvii.,  811. 

The  Astronomer  Royal  for  England. 

Nineteenth  and  Twentieth  Annual  Reports  of  the  Savilian  Professor  of 
Astronomy  to  the  Visitors  of  the  Observatory ;  pp.  5  and  8. 

The  Oxford  University  Observatory. 

Astronomical  and  Meteorological  Observations  at  Radcliffe  Observatory. 
Oxford,  in  1888-89  ;  pp.  xxiv.,  232,  and  xv.,  72. 

The  Radcliffe  Trustees. 

Report  of  the  Cambridge  Observatory  from  May  26, 1895,  to  May  25, 
1896 ;  pp.  9. 

The  Cambridge  University  Observatory^  England. 

Astronomical  Observations  and  Researches  at  Dunsink  Observatory  of 
Trinity  College,  Dublin  ;  pp.  144. 

The  Astronomical  Observatory  of  Trinity  College^  Dublin. 

Weekly  Weather  Reports  from  1895,  Nov.  30,  to  1896,  Nov.  21,  except 

1895,  Dec.  21. 

Summary  of  the  Weekly  Report,  1895. 

Weekly  Weather  Report,  1895,  vol.  XII.,  Appendix  II.,  Tables  I.  to  VI., 
also  Appendices  III.  and  IV. 

Quarterly  Summary  of  the  Weekly  Weather  Report  1895,  Oct.-Dec,  and 

1896,  Jan.-March,  and  July-Sept. 

Summary  of  Observations  at  Stations  in  the  Daily  and  Weekly  Weather 
Reports,  1895,  Oct.,  to  1896,  August. 

Meteorological  Observations  at  Stations  of  the  Second  Order  for  1891, 
with  Map  and  Appendix ;  pp.  195. 

Report  of  the  Meteorological  Council  for  year  ending  1895,  March  31 ; 
pp.  131. 

Hourly  Means  of  Self-recording  Instruments  at  the  Five  Observatories 
under  the  Meteorological  Council,  1891 ;  pp.  140,  with  diagrams. 
Same  for  1892 ;  pp.  140. 

Indian  Meteorological  Memoirs,  Vol.  VII.;  Parts  1,  pp.  145;  II., 
pp.  144 ;  III.,  pp.  143 ;  IV.,  pp.  143 ;  V.,  pp.  144 ,  and  Vol.  VIII. ; 
Part  I.,  pp.  293. 

The  Meteorological  Office^  London. 
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Appendix  to  the  Nautical  Almanac  for  1900.  Continuation  of  Tables  I. 
and  III.  of  Damoiseau's  Tables  of  Jupiter's  Satellites,  for  1900-1910, 
by  A.  M.  W.  Downing ;  pp.  7. 

The  Nautical  Almanac  Office ,  London, 

Further  Measures  of  Double  Stars  at  the  Temple  Observatory,  Rugby, 
in  1890-96  ;  pp.  10. 

Report  of  the  Temple  Observatory,  Rugby,  for  1895,  and  List  of  Double 
Stars,  1896 ;  pp.  9.  The  Temple  Observatory,  Rugby. 

Results  of  Meteorological  and  Magnetical  and  Solar  Observations  at 
Stonyhurst  College  Observatory,  1895 ;  pp.  80.    Two  copies. 

Stonyhurst  College  Observatory, 

Report  of  the  Kew  Observatory  Committee  of  the  Royal  Society,  1895  ; 
pp.  34.  The  Kew  Observatory, 

Report  of  the  Liverpool  Observatory,  Bidston,  Birkenhead,  to  the  Marine 
Committee,  1895  ;  pp.  42.     With  Catalogue  of  Gales  of  Wind. 

The  Liverpool  Observatory, 

Meteorological  Department,  Borough  of  Southport,  Report  and  Results  of 
Observations  for  3895,  with  two  Appendices  ;  pp.  31. 

The  Meteorological  Observatory,  Southport, 

Monthly  Weather  Review,  Meteorological  Service,  Dominion  of  Canada, 
from  1895,  May,  to  1896,  April. 

Toronto  General  Meteorological  Register  for  1895 ;  pp.  11. 

The  Meteorological  Office,  Toronto, 

Observations  made  at  the  Hongkong  Observatory  1887-88-89-90-91; 
five  vols. 

Observations  and  Researches  made  at  the  Hongkong  Observatory  in 
1892-9ar95  ;  three  vols,  with  plates.       The  Hongkong  Observatory. 

Daily  Meteorological  Means  at  Madras  Observatory ;  pp.  14. 

The  Madras  Observatory, 

Report  of  the  Royal  Observatory,  Cape  of  Good  Hope,  for  1895 ;  pp.  18. 

The  Royal  Observatory,  Cape  of  Good  Hope, 

The  American  Ephemeris  and  Nautical  Almanac  for  1898,  1st  Ed. ; 

pp.  638.  The  Office  of  the  American  Ephemeris, 

Transactions  of  the  Astronomical  Observatory  of  Yale  University, 
Vol.  I ,  Part  v.,  Triangulation  of  the  Principal  Stars  in  Coma 
Berenices ;  pp.  42. 

Report  of  the  Yale  University  Observatory,  1895-96 ;  pp.  18. 

The  Yale  University  Observatory, 

Annals  of  the  Astronomical  Observatory  of  Harvard  College.  Catalogue 
of  7922  Southern  Stars  observed  with  the  Meridian  Photometer 
during  1889-91 ;  pp.  259,  with  plates. 

Fiftieth  Annual  Report  of  Harvard  College  Observatory  for  the  year 

ending  1896,  Sept.  30 ;  pp.  14. 

Harvard  College  Observatory, 
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Contributions  from  the  Lick  Observatory,  No.  5,  Meteors  and  Sunsets 
observed  in  1893,  1894,  and  1896 ;  pp.  86,  with  plates. 

Plate  I.  of  an  Observatory  Atlas  of  the  Moon  from  a  Negative  taken 
with  the  Lick  telescope.  The  Lick  Observatory, 

Variation  of  Latitude  Investigation  at  New  York,  Notes  and  Corrections, 
&c. ;  pp.  106  and  107. 

The  Columbia  University  Observatory ^  New  York. 

Bulletin  No.  1,  Organization  of  the  Yerkes  Observatory ;  pp.  5. 

The  Yerkes  Observatory,  University  of  Chicago, 

Publications  of  the  Washburn  Observatory,  Vol.  IX.,  Part  1.  Investiga- 
tion of  the  Aberration  and  Atmospheric  Refraction,  Part.  2. 
Determinations  of  R.  A. ;  pp.  258,  with  plates. 

The  Washburn  Observatory, 

Publications  of  the  Leander  McCormick  Observatory,  Vol.  I.,  Part  7. 
Nebula  of  Orion,  1886-94 ;  pp.  245-334. 

The  Leander  McCormick  Observatory, 

Modern  Theories  of  Electrolysis,  by  Dr.  J.  W.  Richards ;  pp.  27,  with 
illustrations. 

Mechanical  Conceptions  of  Electrical  Phenomena,  by  Prof.  A.  E.  Dolbear ; 
pp.  28. 

The  Building  Stones  of  the  United  States,  by  Dr.  W.  C.  Day ;  pp.  17. 

Commerce  and  Deep  Waterways,  by  Prof.  L.  M.  Haupt,  Consulting 
Engineer ;  pp.  28. 

Pending  Problems  for  Wage  Earners,  by  A.  E.  Outerb ridge,  jr. ;  pp.  20. 

The  Rontgen  Rays,  by  E.  J.  Houston,  Ph.D.,  and  A.  E.  Kennelly,  Sc.D. ; 
pp.  38. 

The  Conditions  which  cause  wrought  iron  to  be  fibrous  and  steel  •  low  in 
carbon  to  be  crystalline,  by  W.  F.  Durfee,  C.E. ;  pp.  39. 

The  Evolution  of  the  Storage  Battery,  by  M.  Barnett ;  pp.  25. 

The  Transformation  of  the  Energy  of  Carbon  into  other  available  forms, 
by  C.  J.  Reed  ;  pp.  25. 

Return  Circuits  of  Electric  Railways,  by  C.  Hewitt ;  pp.  8. 

The  Franklin  Institute,  Philadelphia, 

Rapport  Annuel  de  TObservatoire  de  Paris  pour  1895 ;  pp.  30,  with 
plates.  The  Paris  Observatory, 

Astronomische  Mittheilungen  von  der  koniglichen  Sternwarte  zu 
Gottingen.  Die  Oerter  der  helleren  Sterne  der  Praesepe,  von 
W.  Schur ;  pp.  314,  with  plates  and  charts. 

The  Royal  Observatory,  Gottingen, 

Sternwarte  Hamburg,  Bericht  des  Direktors,  Prof.  G.  Rumker ;  pp.  5. 

The  Hamburg  Observatory, 

Bericht  fiber  den  gegenwartigen  Stand  der  Erforschung  der  Breiten- 
variation,  von  Th.  Albrecht ;  pp.  26,  with  diagrams. 

Ueber  die  Wahl  der  Stationen  ffir  der  Intemationalen  Polhohen  dienst ; 
pp.  27,  with  two  plates. 

Circular.     Centralbureau  der  Intemationalen  Erdmessung,  Potsdam. 

Centralbureau  der  Intemationalen  Erdmessung,  Berlin-Potsdam, 
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Propositions  relative  k  V  Organisation  d'  un  Systeme  International  de 
Stations  Seismiques,  pp.  13. 

Office  of  the  Astronomhche  Nachrichien. 

Planeten-Elemente  und  Ephemeride  fur  1896. 

Konig,  Inst,  zur  Herausgabe  des  Berliner  Ast.  Jahrbuchs. 

Observations  Astronomiques  faites  par  B.  D'  Engelhardt  dans  son  Obser- 
vatoire  a  Dresde ;  3me  Partie,  pp.  189. 

The  Observatory  of  B.  U  Engelhardt y  Dresden. 

Meteorologische  und  Magnetische  Beobachtungen  zu  Pola,  1895 ; 
October,  November,  December. 

Meteorologische  Termin-Beobachtungen  in  Pola  und  Sebenico,  1896 ; 
Janner,  Februar,  Marz,  Mai,  Juni,  August. 

Jahres  Ubersicht  der  Meteorologischen  und  Magnetischen  Beobach- 
tungen an  der  Sternwarte  des  Hydrog.  Amtes  der  kk.  Kreigsmanne 
zu  Pola,  1895.  Hydrog.  Amte  zu  Pola. 

Magnetische  und  Meteorologische  Beobachtungen  an  der  k.  k.  Stern- 
warte zu  Prag.,  1895  ;  pp.  xvi.,  42.  The  Prague  Observatory, 

Publicationen  des  Haynald  Observatoriums,  VII.  Heft,  1890.  Meteoro- 
logische Beobachtungen  angestellt  zu  Boroma  in  Sud-Afrika  in 
1891  and  1892,  pp.  75,  with  diagrams. 

The  Haynald  Observatory ^  Kalocsa. 

A  Kis-kartali  csillagda  Tevekenysege,  1898.  Oktobertol,  1895,  Oklo- 
berig,  pp.  94,  with  plates.  The  Kis-kartal  Observatory, 

Resultate  der  Beobachtungen  in  Kasan  betreffend  die  Veranderlichkeit 
der  Polhohe,  II.  Beobachtungsreihe,  3  Juli,  1893-11  Januar,  1895, 
being  No.  VI.,  1896,  pp.  x.,  132,  with  tables  and  diagrams. 

Ihe  Observatory y  Kasan, 

Formeln  und  Tafeln  zur  Gruppenweise  Berechnung  der  Allgemeinen 
Stdrungen  Benachbarter  Planeten,  von  Karl  Bohlin,  pp.  225. 

On  the  Periodic  Changes  of  the  Variable  Star  Z  Herculis,  by  N.  C. 
Dun^r,  pp.  10.  The  Upsal  Observatory, 

Real  Observatorio  Ast.  de  Lisboa  (Tapada)  Obs.  Merid.  de  la  Planbte 
Mars  pendant  T  opposition  de  1892 ;  pp.  176  and  85,  with  plate. 

The  Lisbon  Observatory. 

Sul  Modo  di  dedurre  la  media  giornaliera  delle  Osservazioni  Meteoro* 

logiche  fatte  a  Torino ;  pp.  7. 
Suir  Estensione  delta  Legge   di   Kirchhoff  intorno  alia  relazione  fra 

r  Assorbimento  e  1'  Emissione  dellaLuce,  nota  del  Dr.  G.  B.  Rizzo ; 

pp.  12,  with  diagrams. 
Effemeridi  del  Sole  e  della  luna  per  1'  orrizonte  di  Torino  e  per  T  anno 

1896,  pp.  17,  Vittorio  Balbi. 
Osservazioni  Meteorologiche  fatte  neir  anno  1893,  all'  Osservatorio  della 

R.  Universita  di  Torino  calcolate  dal  Dott.  G.  B.  Rizzo ;  pp.  53. 

Same  for  1894 ;  pp.  58.  The  Observatory ^  Turin, 

Annuario  publicado  pelo  Observatorio  do  Rio  de  Janeiro  parao  anno  de 

1895  ;  pp.  374,  and  1896,  pp.  320. 
Determinacao  das  Posicoes  Geographicas,  L.  Cruls ;  pp.  57. 
O  Clima  do  Rio  de  Janeiro,  por  L.  Cruls ;  pp.  71. 
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Methode  Graphique  pour  la  Determination  des  heures  approch^es  des 
Eclipses  du  Soleil  et  des  Occultations,  par  L.  Cruls ;  pp.  61. 

The  Imperial  Observatory ^  Rio  de  Janeiro. 

Anuario  del  Observatorio  Ast.  Nacional  de  Tacubaya  para  el  ano 
de  1896 ;  pp.  819. 

Boletin  del  Observatorio  Ast.  Nacional  de  Tacubaya,  Tomo  I. ;  No.  28, 

•  pp.  408  to  426 ;  No.  24,  pp.  427-476,  121-128,  with  three  plates ; 

No.  25,  pp.  477-628.  The  National  Observatory,  Tacubaya. 

Boletin  Mensual  del  Observatorio  Meteorologico  Central  del  Estado  de 
Vera  Cruz  Llave,  1896;  Julio,  Aug.,  Oct.,  Nov.,  Dec,  1896, 
Enero-Agosto. 

The  Central  Meteorological  Observatory,  Vera  Cruz, 

Anales  del  Observatorio,  Ast.  y  Meterologico  de  San  Salvador,  1894 ; 
pp  62. 

Observaciones  Meteorologicas  hechas  en  el  Instituto  Nacional  del 
Salvador,  1889,  and  Resumen  General.  1889. 

Same  for  1890 ;  Enero,  Feb.,  Nov.,  Die. ;  1891,  Enero-Diciembre,  and 
Resumen,  1891. 

Same  for  1892 ;  Enero-Sept.  The  Observatory,  San  Salvador. 

Observatorio  Meteorologico  del  Instituto  de  Ciencias  del  Estado  de 
Oaxaca,  Obs.,  1896 ;  Enero- Julio ;  two  Sheets. 

Registro  de  las  Observaciones  practicadas  durante  el  ano  meteorologico 
de  1896-1896 ;  three  sheets  and  supplements. 

The  Meteorological  Observatory,  Oaxaca. 

Memorias  y  Revista  de  la  Sociedad  Cientifica  ''  Antonio  Alzate ;"  Tomo 
VIII.  (1894-96J,  Nos.  6,  6,  7,  8 ;  Tomo  IX.  (1895-96),  Nos.  1,  2, 
8,  4,  6,  6,  7,  8,  9, 10. 

La  Sociedad  Cientifica  ^*  Antonio  Alzate  J* 

Anales  de  I'Observatoire  Astronomique  de  Tokyo,  Tome  I.,  8m, 
Fascicule.  The  Tokyo  Observatory,  Japan. 

On  the  Most  Probable  Value  and  Error  of  Australian  Longitudes,  in- 
cluding that  of  the  Boundary  of  South  Australia  with  Victoria  and 
New  South  Wales;  pp.  24,  by  P.  Baracchi.  The  Author. 

The  Transit  of  Mercury,  1894,  November  11th,  Egress;  pp.  3,  by 
J.  P.  Thomson,  F.R.S.G.S. 

The  Alleged  Leakage  of  Artesian  Water ;  pp.  13,  by  same.   The  Author. 

On  the  Cellular  Kite ;  pp.  4,  with  plates.    By  L.  Hargrave. 

The  Author. 

The  ToUl  Solar  Eclipse  of  1896,  August  9th ;  by  £.  W.  Maunder, 
F.R.A.S.*;  pp.  8.  The  Author. 

Ephemeris  for  Physical  Observations  of  the  Moon,  1S96 ;  by  A.  Marth  ; 
pp.  11. 

Ephemeris  for  Physical  Observations  of  Mars,  1S96-97,  by  same  ;  pp.  14. 

Ephemeris  for  Physical  Observations  of  Jupiter,  1 896-97,  by  same ;  pp.  20. 

Data  for  Computing  the  Positions  of  the  Satellites  of  Jupiter,  1896-97  ; 
by  same  .  pp.  11.  The  Author. 
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Historical  and  Future  Eclipses,  Ac. ;  by  Rev.  S.  J.  Johnson,  M.A.  New 
Ed.,189(> ;  pp.  178.  The  Author. 

Report  of  the  Visitors  of  the  University  Observatory,  Oxford,  for  1895-6 ; 

pp.  8. 
Some  Notes  on  the  Use  and  Adjustment  of  the  Ccelostat,  by  Prof. 

H.  H.  Turner,  M.A. ;  pp.  17. 
Note  on  a  Curious  Light  (the  Zodiacal  Light  ?)  as  seen  at  Oxford,  1896, 

March  4th  ;  by  same ;  pp.  6.  Prof.  H,  H,  Turner,  Af.A. 

Creation  Centred  in  Christ,  two  vols.  Vol.  1..  pp.  XXXIX.,  636  ;  Vol.  IL, 
pp.  LXXXVIL,  627 ;  by  H.  Grattan  Guinness,  D.D.,  F.R.A.S. 

The  Author. 

On  the  Computation  of  Star  Corrections ;  by  W.  H.  Finlay,  M.A. ; 
pp.  3,  with  diagram.  The  Author. 

third  Catalogue  of  Variable  Stars ;  by  S.  C.  Chandler. 

The  Author, 
The  Illustrated  World,  1895.  September. 
Year-Book  (1895-96)  of  the  Michigan  State  Normal  School ;  pp.  188. 

David  E,  Smith. 

The  Astronomical  Journal ;  Vol.  XVI.,  Nos.  3  and  18. 

Prof.  T.  y,  J.  See. 

Declinations  and  Proper  Motions  of  56  Stars,  by  H.  S.  Davis,  Ph.D. ; 
pp.  105.  The  Author. 

On  the  Occurrence  in  Stellar  Spectra  of  the  Lines  of  Cleveite  Gas,  and 
on  the  Classification  of  Stars  of  the  First  Spectral  Type,  by 
H.  C.  Vogel ;  pp.  14.  The  A  uthor. 

Bestimmung  der  Bahn  des  Cometen  1892  III.  (Holmes),  vcn  Ernst 
Kohlschutter,  Dr.Phil. ;  pp.  64,  with  plate.  The  Author. 

Zusammenstellung  der  Cometen-Erscheinungen  des  Jahres  1895,  von 
H.  Kreutz  ;  pp.  7.  The  Author. 

Die  Sucherkreise  parallaktisch  montirter  Fernrohre,  von  Dr.  O.  Knopf  in 

Jena  ;  pp.  4,  with  diagrams. 
Jena    (Universilats    Sternwarte)  Jahrgang  29,  Heft.  2 ;    pp.  2 ;   and 

Jahrgang  30,  Heft.  3;  pp.  2,  von  O.  Knopf.  The  Author. 

On  the  Periodic  Changes  of  the  Variable  Star  Z  Ilercuiis,  by 
N.  C.  Dun^r  ;  pp.  10.  The  Author 

La  Cornoide,  Alberto  Sanchez;  pp.  71.  The  Author 

Rubra  Canicula.     Giovanni  Schiaparelli  p.p.  37.  The  Author. 
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ERRATA. 

In  the  Report  for  1895— 

Page  23,  line  17  from  top,  remove  the  Comma. 
Page  24,  line  22  from  top,y^r  La  read  Le. 
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For   1897. 


The  observing  weather  during  the  year  1897  was  very  favour- 
able, and  I  am  therefore  enabled  to  present  a  good  report. 

Buildings  and  Instruments. 

These  remain  the  same  as  they  were  at  the  close  of  1894. 
During  the  year  some  few  repairs  were  made,  and  a  considerable 
amount  of  painting  was  done. 

Position  of  the  Observatory. 

No  further  attempt  has  been  made  to  determine  the 
co-ordinates  of  the  Observatory.  They  are,  therefore,  still 
adopted  as: — Longitude  from  Greenwich=10h.  8m.  20'5s.  E. 
Astronomical  latitude=  —33°  36'  30-8".  A  summary  of  the 
different  values  obtained  for  the  longitude  is  given  in  the 
last  Report. 

Meridian  Work. 

Sidereal  8-day  chronometer,  John  Poole,  No.  2962,  was 
still  employed  as  the  timekeeper,  and  was  regulated  during 
the  year  by  means  of  the  Cooke  and  Sons'  3-inch  transit 
instrument.  The  method  adopted  for  the  reduction  of  the 
transit  observations  is  fully  explained  in  the  Report  for  1890. 
The  equatorial  J  values  of  the  outer  wires  of  the  transit  system 
in  sidereal  time  were  adopted  throughout  as — 

A=+20191s.,  B=  +  10-502s.,  D=-9-319s.,  E=-19014s., 
with  a  reduction  of  +0-472s.  to  the  middle  wire  for  complete 
transits  of  an  equatorial  star.     These  values  were  derived  from 


a  discussion  of  all  the  transits  of  circumpolar  stars  from 
January  27  to  December  31,  1896.  The  reductions  of  the 
transits  of  circumpolar  stars  during  1897  for  equatorial 
values  of  the  wires  were  made  to  keep  pace  with  the  transit 
observations  themselves,  but  no  change  was  detected  in  the 
distances  of  the  wires.  The  following  are  the  values  resulting 
from  the  transits  of  1897  : — 

A=+20198s..  B=  +  10-432s.,  D=-9-334s.,  E=- 19018s. 
with  a  reduction  of  +0*456s.  to  the  middle  wire. 

The  inclination  of  the  rotation  axis  of  the  transit  instrument 
has  been  subject  to  great  and  sudden  changes  during  the  year^ 
and  the  adjustments  were  large  and  frequent,  as  will  be  seen 
from  an  inspection  of  the  usual  table  of  Instrumental  Errors. 
Some  of  the  changes  have  doubtless  been  due  to  the  saturation 
of  the  soil  by  heavy  rains.  The  azimuth  error  has  also  on  some 
occasions  been  greatly  affected.  The  following  is  a  summary  of 
the  meridian  work  during  the  year : — 

Nights  on  which  the  local  time  was  determined     ...         ...  168 

Stars  observed  with  a  declination  not  exceeding  40^         ...  921 

Stars  of  high  declination  observed  for  azimuth      ...         ...  244 

{level  error...          508 

coUimation  error    ..         ...  45 

azimuth  error        ...         ...  182 

The  usual  table  here  follows,  showing  the  errors  of  the 
transit  instrument  and  the  errors  and  rates  of  the  chronometer, 
John  Poole,  which  was  also  always  employed  in  the  extra- 
meridian  department.  The  apparent  right  ascensions  of  both 
clock  and  azimuth  stars  have  again  been  taken  from  the 
American  Ephemeris, 
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Extra-Meridian  Work. 

OCCULTATIONS  OF  STARS  BY  THE  MoON  : — One  hundred 
and  thirty-four  phases  were  observed,  mainly  with  the  8-inch 
equatorial.  These  comprise  125  disappearances  at  the  dark  and 
three  at  the  bright  limb,  and  two  reappearances  at  the  dark  and 
four  at  the  bright  limb.  The  occultations  of  five  Nautical 
Almanac  stars  were  observed  in  both  phases.  For  88  phases 
the  stars  have  been  identified,  and  sufficient  data  are  afforded 
for  the  identification  of  the  remaining  46  stars.  The  complete 
results  have  been  sent  to  the  Astronomtsche  Nachrichten.  The 
number  of  occultation  phases  observed  at  Windsor  since  the  year 
1863  now  amounts  to  987.  Mr.  Joseph  Brooks,  F.R.A.S.,  kindly 
communicated  predictions  of  occultations  of  Nautical  Almanac 
stars  for  the  first  eight  months  of  the  year. 

Planet  Observations.— With  the  8-inch  equatorial  and 
filar  micrometer  the  following  objects  were  observed  : — 

Object.  Nights  of  Observation.  No.  of  Comparisons. 

Hebe  (6)         4  ...  58 


Parthenope  (11) 

Niobe  (71) 

Procne  (194)  ... 
Uranus  and  41  Librae 
Neptune  and  1 14  [o)  Tauri  . 


18  ...  125 

7  ...  122 
14  ...  170 

8  ...  213 
6  ...  120 


Totals 52  ...  808 

These  observations  have  all  been  sent  to  Europe  for  publication. 
1  am  indebted  to  Professor  R.  Luther,  of  Dusseldorf,  for  M.S. 
ephemerides  of  small  planets,  and  to  Mr.  C.  J.  Merfield,  of 
Sydney,  F.R.A.S.,  for  comparisons  of  the  observations  with  the 
ephemerides. 

Comet  Observations. — The  only  comet  under  observation 

during  the  year  was  that  discovered  by  Mr.  C.  D.  Perrine,  of  the 
Lick  Observatory  on  1896,  November  2,  and  distinguished  as 
Comet  I.,  1897.  Early  ephemerides  of  this  comet  were  kindly 
communicated  by  Professor  H.  Kreutz  and  the  discoverer. 
Observations  were  commenced  on  February  23,  or  as  soon  as 
the  comet  was  suflRciently  removed  from  the  morning  twilight. 
Morning  observations  were  continued  till  the  second  week  in 
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April,  by  which  time  the  comet  could  be  conveniently  observed 
in  the  evening.  The  observations  were  made  with  the  8-inch 
equatorial  and  square-bar  micrometer  on  21  nights,  and  extend 
from  February  23  to  April  27.  The  comet  was  faint  throughout^ 
and  did  not  come  up  to  the  expected  brightness.  Mr.  C.  J. 
Merfield  has  published  a  set  of  parabolic  elements  based  on  the 
European  and  local  observations,  which  is  not  likely  to  need 
much  correction. 

Phenomena    of    Jupiter's    Satellites. — These    were 

observed  with  the  8-inch  equatorial  from  February  to  July,  and 
are  classified  thus: — Transit  ingress — 1.3,  II. 1,  III.l.  Transit 
egress — 1.4,  II. 1.  Occultation  disappearances,  1.5.  II.3,  III.l ; 
Occultation  reappearances,  III.l,  IV.  1  ;  Eclipse  disappearances, 
Ill.ly  IV.l ;  Eclipse  reappearances,  1.6,  II  2,  III.l. 

Variable  Stars. — A  series  of  29  comparisons  was  made  of 
R.  Carinas^  extending  from  January  4  to  August  31. 

Meteorological  Observations. 

These  have  been  regularly  made  during  the  year,  and 
comprise  observations  of  the  barometer,  dry  and  wet  ther- 
mometers, the  direction  and  force  of  the  wind,  and  amount  of 
cloud  at  9h.  a.m.,  together  with  the  rainfall  and  evaporation  by 
two  gauges  at  different  heights.  In  addition  to  these  the  daily 
maximum  and  minimum  temperatures  of  the  air  and  evaporation, 
the  minimum  radiation  on  the  grass  and  maximum  radiation  in 
the  sun  were  observed,  together  with  a  continuous  register  of 
the  direction  of  the  wind.  Seven  years'  meteorological  observa- 
tions are  now  in  hand,  to  be  published  as  early  as  possible. 
When  these  are  published  there  will  be  available  published  data 
extending  over  a  period  of  35  years  for  investigating  the  local 
climate.  In  consequence  of  recent  local  legislation,  by  which  it 
is  tyrannically  sought  to  place  the  whole  burden  ot  supporting 
the  State  upon  a  small  minority  of  the  community,  while  the 
great  majority  are  to  be  exempt  from  taxation,  and  yet  enjoy  all 
State  privileges,  it  has  become  necessary  for  the  writer  to 
retrench  his  annual  expenditure.  Notice  was,  therefore,  sent  to 
the  Minister  for  Public  Instruction  on  the  llth  October  last  that 
it  was  intended  at  the  close  of  the  year  to  discontinue  the 
meteorological  department,  and  the  hope  was  expressed  that  the 
Government  would  see  fit  to  continue  the  work  at  its  own  expense. 
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A  reply  was  received,  stating  that  the  work  would  be  continued 
by  a  member  of  the  scientific  staff  at  the  Hawkesbury  Agricul- 
tural College,  about  four  miles  west  of  the  Observatory.  After 
due  inquiry  at  the  close  of  the  year  it  turned  out,  however  that 
provision  had  not  been  made  for  continuing  the  Windsor  meteoro- 
logical work  in  all  its  departments.  It  is  proposed  to  continue 
at  this  Observatory  observations  of  the  daily  rainfall  by  the  two 
gauges,  and  to  secure  the  monthly  maximum  and  minimum  air 
temperatures. 

PablicatLons. 

The  following  communications  from  the  Observatory  have 
appeared  in  various  scientific  journals  since  the  publication  of 
the  last  Report  :— 

Observations  op  Minor  Planet  (8)  Flora,  at  the 
Opposition  of  1896,  December. — Royal  Astronomical  Society's 
Monthly  Notices^  vol.  Ivii.,  p.  496. 

Double  Star  Measures  in  1896.-^.^4.5'.  Monthly 
Notices^  vol.  Ivii.,  p.  584. 

Star  Occultaticns  by  the  Moon,  observed  in  1896. 

— Astronomische  Nachrichten,  Band  cxiiii.,  p.  151. 

Observations  of  Comet,  1897.  I.  (Perrine.) — Ast.  Nach., 

Band  cxiiii.,  p.  303. 

Further  Observations  of  Comet,  1897,  I.  (Perrine). 
Ast,  Nach.y  Band  cxliv.,  p.  79. 

Observations  of   Minor   Planet    (71)  Niobe  at  the 

Opposition  of  1897. — Ast,  Nach,^  Band  cxliv.,  p.  239. 

Observations  op  the  Variable  Star  R.  Carin/e,  1895, 
Dec.  12,  to  1896,  Aug.  11. — Journal  of  the  British  Astronomical 
Association^  vol.  vii.,  p.  137. 

Equatorial  Comparisons  of  Uranus  and  41  LiBRiis,  &c. 

— R,AS.  Monthly  Notices^  vol.  Iviii.,  p.  21. 

Observations   of   Minor    Planet   (194)  Procne   at 

THE  Opposition  of  1897. — Astronomical  Journal,  vol.  xviii.. 
p.  92. 

The  Library* 

A  list  of  the  presents  to  this  important  department  of  the 
observatory  will  be  found  at  the  close  of  the  Report.  It  com* 
prises  the  gifts  of  45  scientific  institutions  and  25  individuals. 
The  thanks  of  the  writer  are  cordially  presented  to  the  donors* 
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Personal  Establishment 

All  the  astronomical  and  nearly  all  the  meteorological 
observations  have  been  made  by  the  proprietor.  The  services  of 
Mr.  R.  B.  Walker,  of 'Windsor,  have  been  engaged  in  some  of 
the  reductions* 


Observations  recently 

The  local  measures  of  the  more  interesting  binary  stars  in 
the  southern  hemisphere  are  turned  to  good  account  in  Dr. 
T.  J.  J.  See's  splendid  work,  entitled,  "Researches  on  ike  Evo- 
tut  ion  of  the  Stellar  Systems*^  Some  of  the  measures  at 
Windsor  were  made  expressly  for  these  researches,  and  were 
communicated  in  advance  of  publication. 

The  latest  observations  of  Comet  III.,  1882  (Barnard)  were 
made  in  December,  at  the  Cape  of  Good  Hope  and  Windsor, 
the  only  southern  stations  at  which  it  was  observed.  These 
observations,  that  of  December  8  made  at  Windsor  being  the 
latest,  are  employed  for  a  last  normal  place  in  the  definitive 
investigation  of  the  orbit  by  Dr.  Leo  de  Ball.  See  Publicationen 
der  v'Kuffner  'schen  Sternwarte  in  Wien.     Band  iv.,  p.  B.  59. 

The  local  observations  of  Minor  Planet  (61)  Danae,  published 
in  R,A.S,  Monthly  Notices^  vol.  Ivii.,  p.  74,  have  been  employed 
by  Professor  R.  Luther  of  Diisseldorf  in  a  redetermination  of 
the  orbit  of  the  planet,  and  have  been  found  to  be  very  consis- 
tent, both  among  themselves  and  with  other  positions  obtained 
in  Europe.  The  resulting  new  elements  were  published  in 
Astronpmische  Nachrichten.  Band  cxliv.,  p.  255. 

'^    '  A.  Thraen's  Besttmmung  der  Bahn  des  Period- 


ischen  Kometen  von  Wolf  (Komet  1884  IIL  und  1891  II.)  has 
been  recently  received  from  the  author.  It  contains  an  investiga- 
tion of  the  elements  of  this  interesting  comet  from  the 
observations  at  the  return  in  1891.  The  comet  was  observed 
at  31  stations  in  the  northern  hemisphere,  and  also  at  Windsor. 
The  local  observations  published  in  Ast.  Nach.,  Band  cxxxi., 
p.  43,  occupy  a  good  position  among  the  data  employed,  and 
enter  into  three  of  the  twelve  normal  places  on  which  the  final 
orbit  is  based. 
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PRESENTS    RECEIVED    FOR  THE    LIBRARY   DURING 

THE  YEAR  1897. 


[Note. — The  names  of  the  donors  are  printed  in  italics.] 


Results  of  Rain,  River,  and  Evaporation  Observations  in  New  Soutb 
Wales,  1895 ;  pp.  Ixxxiii ,  199,  with  maps. 

Measures  of  Double  Stars  at  Sydney  Observatory. 

The  Great  Meteor  of  1896,  May  7,  by  H.  C.  Russell,  B.A.,  &c.  ;  pp.  l;i. 

Current  Papers,  No.  2,  by  H.  C.  Russell,  B.A.,  C.M.G. ;  pp.  6,  with 
table  and  charts. 

The  Climate  of  Lord  Howe  Island,  by  H.  C.  Russell,  B.A.,  &c. ;  p.  1. 

T/ie  Government  Observatory,  Sydney^ 

The  Surveyor.     Monthly  numbers  complete  for  1897. 

7 he  Institution  of  Surveyors,  New  South  Wales. 

Report  of  the  Public  Library  of  New  South  Wales  for  1896;  pp.  8. 

The  Trustees. 

Results  of  Observations  in  Meteorology  and  Terrestrial  Magnetism  at 
Melbourne  Observatory  for  1896,  in  two  parts. 

Thirty-first  Report  of  the  Government  Astronomer,  Melbourne,  from 
1896,  July  1,  to  1897,  June  80. 

The  Government  Observatory,  Melbourne, 

Report  of  the  Post  Office,  Telegraph,  and  Observatory  Department?^. 
Adelaide,  1884-1895  ;  pp.  126. 

Meteorological  Observations  at  Adelaide  Observatory,  &c.,  in  1894 : 
pp.  xiv.,  174. 

The  Government  Observatory,  Adelaide. 

Proceedings  and  Transactions  of  the  Queensland  Branch  of  the  Royal 
Geographical  Society  of  Australasia,  12th  session,  1896-97, 
Vol.  XIL;  pp.  67. 

The  Queensland  Branch  of  the  Society, 

Tables  used  in  the  Nautical  Almanac  Office  for  the  Calculation  of 
Occultations  of  Stars,  &c. ;  pp.  47. 

The  Nautical  Almanac  Office^ 

Results  of  Meteorological  and  Magnetical  Observations  at  Stonyhur>t 
College  Observatory,  1896 ;  pp.  80. 

Stonyhurst  College  Obserratory. 

Report  of  the  Liverpool  Observatory,  Bidston,  and  Meteorological 
Observations  for  1896;  pp.  48. 

The  Liverpool  Observatory^ 
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Report  of  the  Kew  Observatoiy  for  1896« 

The  Kiw  Observatory. 

Report  of  Results  of  Observations  for  1896  at  the  Femley  Observatory, 
Southport ;  pp.  30. 

Femley  Observatory,  Southport. 

Meteorological  Observations  at  Rousdon  Observatory,  Devon,  for  1895,. 
vol.  XII. ;  pp.  82. 

The  Rousdon  Observatory. 

Weekly  Weather  Reports,  189d,  November  28,  to  1897,  November  20. 

Monthly  Summaries  of  Observations  at  Stations  in  the  Daily  and  Weekly 
Weather  Reports,  1896,  September,  to  1897,  July. 

Summary  of  the  Weekly  Weather  Report,  1896. 

Weekly  Weather  Report,  1896,  Vol.  XIII.,  Appendix  II. 

Quarterly  Summaries  of  the  Weekly  Weather  Reports  for  1897.     (First 
three  Quarters.) 

Meteorological  Observations  at  Stations  of  the  Second  Order  for  1892, 
pp.  1S4 ;  and  1893,  pp.  184. 

Hourly  Means  of  Self-recordi^g  Instruments  at  the  Five  Observatories 
under  the  Meteorological  Council,  189;J ;  pp.  140. 

Report  of  the  International  Meteorological  Conference,  Paris,  1896;  pp.  90. 

Indian  Meteorological  Memoirs,  Vol.  VII.,  Part  VI. ;   and  Vol.  VIIL, 
Part  II. 

Report  of  the  Meteorological  Council  for  year  ending  1896,  March  31 ; 
pp.  129. 

The  Meteorological  Office^  London. 

Edinburgh  Circulars,  Nos.  51  and  52.     Elements  and  Ephemeris  of 
Comet  Perrine,  1896,  November  2. 

The  Royal  Observatory^  Edinburgh. 

Independent  Day  Numbers  for  1897  and  1898,  as  used  at  the  Royal 
Observatory,  Cape  of  Good  Hope ;  pp.  1 2. 

Report  of  H.M.  Astronomer  at  the  Cape  of  Good  Hope  to  the  Secretary 
of  the  Admiralty  for  1896  ;  pp.  18. 

New  Double  Stars  found  at  the  Cape  Observatory  in  1896. 

The  Royal  Observatory^  Cape  of  Good  Hope. 

Report  of  the  Government  Astronomer,  Colony  of  Natal,  for  1896 ;  pp.  72. 

The  Natal  Observatory. 

Observations  and  Researches  at  Hongkong  Observatory  in  1894,  by 
W.  Doberck  ;  pp.  44  and  (108). 

The  Hongkong  Observatory, 

Monthly  Weather  Review  for  1896,   May,    to   1897,  August,  except 
September,  February,  and  April. 

Toronto  General  Meteorological  Register  for  1896 ;  pp.  11. 

The  Meteorological  Office,  Toronto. 
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Magnetic  Observations  at  the  U.S.N.  Observatory,  1894 ;  pp.  113, 
with  plates. 

Astronomical,  Magnetical,  and  Meteorological  Observations  at  the 
U.S.N.  Observatory  in  1890. 

Catalogue  of  16748  Southern  Stars  from  Gilliss'  Expedition  to 
S.  Hemisphere ;  pp.  Ixvi.  and  420,  with  plates. 

Meteorological  Observations  and  Results  at  the  U.S.N.  Observatory 
for  1890  ;  pp.  57. 

The  U.S.N,  Observatory^  Washington, 

Fifty-first  Annual  Report  of  the  Director  of  the  Astronomical  Observa- 
tory of  Harvard  College  for  year  ended  1896,  September  30 ;  pp.  13. 

Astronomical  Observatory  of  Harvard  College.  Miscellaneous  Papers, 
1888-95  ;  pp.  15. 

Harvard  College  Observatory.     Quarto  Publications,  1877  to  1896. 

References  to  Work  at  Blue  Hill  Observatory  and  Discussion  of 
Observations,  1885  to  1890. 

Harvard  College  Observatory,  Circular  No.  15,  pp.  2,  with  3  plates; 
and  Circular  No.  16. 

Annals  of  the  Astronomical  Observatory  of  Harvard  College,  Vol  XX VIIL, 
Part  1.  Spectra  of  Bright  Stars,  &c. ;  pp.  128,  Vol.  XXXVI. 
Journal  of  Zone  Observations,  &c. ;  pp.  299,  and  Vol.  XXVI. 
Part  11.,  pp.  91,  with  plates. 

Observatory  of  Harvard  College, 

Observatory  Atlas  of  the  Moon,  Plates  2  to  19,  both  included. 

The  Lick  Observatory, 

The  American  Ephemeris  and  Nautical  Almanac  for  1899,  1st  Ed. ; 
pp.  538. 

The  Office  of  the  American  Ephemeris, 

Publications  of  the  Washburn  Observatory,  Vol.  X.,  Part  I.  Observar 
lions  of  Double  Stars,  1892-96  ;  pp.  77. 

Bulletin  of  the  University  of  Wisconsin,  Vol.  I.,  No.  3.  Studies  in 
Spherical  and  Practical  Astronomy^  by  G.  C.  Comstock ; 
pp.  57  to  107. 

The  Washburn  Observatory. 

On  the  Reduction  of  Stellar  Photographs,  &c.,  and  on  the  Permanence 
of  the  Rutherfurd  Photographic  Plates,  by  Harold  Jacoby  ; 
pp.  95  to  284. 

The  Columbia  University  Observatory, 

The  Yerkes  Observatory  of  the  University  of  Chicago;  pp.  52,  with  plates. 
Bulletin  No.  2,  of  the  Yerkes  Observatory ;  pp.  7. 

The  Yerkes  Observatory, 

Rapport  Annuel  sur  I'Etat  de  I'Observatoire  de  Paris  pour  1896  ;  pp.  28. 

The  Paris  Observatory, 
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Verofifentlichungen  des  Konig,  Ast.  Rechen  Instituts  zu  Berlin  No.  4. 
Genaherte  Oppositions-Ephemeriden  von  62  kleinen  Planeten  fur 
1897,  Jan.  bis  Aug.  and  No.  5,  von  78  kleinen  Planeten  fur  1897 
Aug.  bis  Dec;  pp.  22  and  26. 

Planeten  Elemente  nebst  Angaben  uber  die  Oppositionen  und  Opposi- 
tions-Ephemeriden, 1897. 

Koniglichen  Rechen  ImtituiSy  Berlin, 

Bericht  uber  die  am  photographischen  und  am  visuellen  Zenith-teleskop 
erhaltenen  Resultate ;  pp.  24,  von  M.  Schnander  and  O.  Hecker. 

Bericht  uber  den  gegenwartigen  Stand  der  Erforschung  der  Breiten- 
variation(Lausanne,  1896),  von  Th.  Albrecht ;  pp.  16,  with  plate. 

Vergleichung  der  Optischen  und  der  photographischen  Beobachtungs- 
methode  zur  Bestimmung  der  Brei ten- variation,  von  Th.  Albrecht ; 
pp.  6. 

Ceniralhureau  der  Internationalen  Erdmessung^  Berlin- Potsdam,. 

Annalen  der  K.  Universitats-Sternwarte  in  Strassburg,  Erster  Band.;  pp.. 
XCVIII.  and  340,  with  9  plates. 

The  Strassburg  Observatory, 

Mittheilungen  der  Hamburger  Sternwarte,  Bemerkungen  und  Berichti-- 
gungen  zu  Carl  Rumker's  Hamburger  Sterncatalogen,  1836  (> 
und  1860  0,  R.  Schorr ;  pp.  50. 

Sternwarte  Hamburg,  Bericht  von  Dr.  R.  Schorr ;  pp.  6. 

Beobachtungen  von  Cometen  und  kleinen  Planeten  zu  Hamburgh 
Sternwarte  in  1894-96,  von  Dr.  R.  Schorr ;  pp  10. 

The  Hamburg  Observatory,, 

Meteorologische  TermiurBeobachtungen  in  Pola  und  Sebenico ;  1896,. 
Oct.,  Nov.,  Dec;  1897,  Jan,  Marz,  April,  Mai,  Juni,  Juli,  Sept. 

Veroffentlichungen  der  Hydrographischen  Amtes  in  Pola,  Jahrbuch 
Meteorologischen  und  Erdmagnetischen  Beobachtungen,  1896 ;. 
pp.  272,  with  plates. 

Erdmagnetischen  Reise-Beobachtungen ;  pp.  32. 

Relative  Schwerebestimmungen  durch  Pendelbeobachtungen,  1893-96 ; 
pp.  76,  with  plates. 

Gerschichtliche  Darstellung  der  Entwicklung  des  K.  &  K.  Hydrog,. 
Amte,  von  A.  Gareis  ;  pp.  25,  with  plates. 

K,  K,  Hydrog.  Amte  zu  Pola^ 

Magnetische  und  Meteorologische  Beobachtungen  an  der  k.  k.  Stern- 
warte zu  Prag.,  1896;  pp.  41. 

The  Meteorological  Observatory,  Prague, 

Publicationen  der  v'Kuffner'schen  Sternwarte  in  Wien  ;  IV.  Band.,  pp^ 
A  XII.,  A  882,  B  65,  and  9  plates. 

Von  Kuffner*s  Observatory y  Vienna,. 

Thatigkeit  der  Manora-Sternwarte  in  1896,  von  Leo  Bienner. 

The  Manora  Observatory,. 
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Die  Triangulation  von  Java  von  Dr.  J.  A.  C.  Oademans  (Funfier 
Abtbdlung) ;  pp.  267,  with  maps. 

Die  Niiderlandischen  Regterung. 

Snr  la  Redaction  des  mesures  micrometriques  des  diskes  photographtqaes 

stellaires  par  Osten  Bergstrand ;  pp.  24. 
Sur  rinfluence   de  la  refraction  et  de  Taberration  sur  les  mesures 

photogrammbtriques  des  etoiles,  par  Osten  Bergstrand ;  pp.  14. 

The  Upsal  Observatory, 

Novella  Deter minazi one  della  constante  dell'  Aberrazione  e  delia 
Latitudine  di  Napoli  per  E.  Fergola ;  pp.  11. 

Sulla  Data  del  Viaggio  Dantesco  desunta  dai  dati  cronologici  e 
confermata  dalle  osservazioni  astronomiche  riportate  nella  Corn- 
media.     F.  Angelitti ;  pp.  100,  2  copies. 

The  Observatory y  Capo  di  Monte, 

L'Equatoriale  di  Arcetri  notizie  di  Antonio  Abetti ;  pp.  23. 

II  Micrometro  Doppio  deirEquatoriale,  notizie  di  Antonio  Abetti ;  pp.  20. 

Osservazioni  di  Asteroidi  fatte  ad  Arcetri  nel  1895  da  Antonio  Abetti  ; 
pp.  24. 

Tavole  di  Riduzione  delle  Osservazioni  air  Equatoriale  calcolate  da 
Antonio  Abetti ;  pp.  23. 

J^^Ikstituto  di  Studi  Superiori  Pra^ici  e  di  Perfezionamento  in  Firenze. 
L'Asterbide  (346)  Tercidina,  Relazione  sugli  Elementi  ottenuti  per  la 
IV.  opposizione  dal  Dott.  B.  Viaro ;  pp.  16. 

Osservazioni  Astronomiche  fatte  all  'Equatoriale  di  Arcetri  nel  1896  da 
Antonio  Abetti,  ed  Appendice ;  pp.  47. 

R.  Osservatorio  di  Arcetri. 

Sur  r  Attachement  des  Cliches  Astrographiques  par  Anders  Donner;  pp.  63. 

The  Observatory y  Helsingfors. 

Meteorologische  Beobachtungen  angestellt  in  Dorpat  Jurjew ;  1894,  pp. 
207-292,  and  1893,  pp.  147-206. 

Exponate  des  meteor.  Obs.  auf  der  Allrussischen  Ausstellung,  1896 ;  pp.  15. 

Appareil  servant  a  demontrer  les  courbes  periodiques ;  pp.  13,  with  plate. 

Bericht  uber  der  Ergebnisse  der  Beobachtungen  angestellt  an  den 
Regenstationen  d.k.  Civlandischen  Societal,  1895. 

The  Meteorological  Observatory ^  Dorpat. 

Observaciones  practlcadas  durante  el  Mes  de  Agosto  de  1896,  2  sheets, 
1896,  Sept.,  Oct.,  Dec,  1897,  Enero,  Febrero,  Abril,  Mayo,  Junio. 

Registro  Gen.  de  les  Obs.  1893-94,  2  sheets,  Registro  Gen.  de  les  Obs. 
1893-94,  Estaciones  Meteorologicas,  and  for  1896-97,  Resumen 
Estaciones  Meteorologicas,  sheet. 

Observatorio  Meteorologico  del  Inst,  de  Ciencias  del  Estado  de  Oaxaca. 
Boletin  Mensual  Meteorologico  y  Agricola  del  Observatorio  Central  de 

Vera  Cruz  Llave,   1896 ;    SepL,  Oct.,  Nov.,  Die.   1897,  Marao, 
Abril,  Mayo,  Junio. 

Central  Observatory  of  the  State  of  Vera  Cruz. 
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Memorias  y  Revista  de  la  Sociedad  Cientifica  "  Antonio  Alzate ;"  Nos. 
1,  2,  8,  4,  Tomo  X.,  1896-7. 

La  Sociedad  Cientifica  '*  Antonio  Alzate  J* 

Boletin  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  Tomo  II. ; 
No.  1.  The  National  Observatory,  Tacubaya. 

Magnetic  Work  in  Australia,  by  P.  Baracchi,  pp.  191-196. 

The  Author. 

President's  Address,  May  6,  1897,  Royal  Society  of  N.  S.  Wales,  by 
J.  H.  Maiden,  F.L.S. 

The  A  uthor. 

Determination  of  the  Orbit  Elements  of  Comet/*  1896  (Perrine)  by  C.  J. 
Merfield,  F.R.A.S.;  2  copies. 

The  Author. 

The  Possibility  of  Soaring  in  Horizontal  Wind,  by  L.  Hargrave ;  pp.  7, 
with  plate. 

The  Author. 

An  Easy  Guide  to  the  Southern  Stars,  by  M.  A.  Orr;  2  copies. 

The  Authoress. 

Ephemeris  for  Physical  Observations  of  the  Moon,  1S97,  January  to 
August ;  by  A.  Marth  ;  pp.  10. 

On  the  Apparent  Disc,  and  on  the  Shadow  of  an  Ellipsoid,  by  A. 
Marth ;  pp.  9. 

The  Author. 

Celestial  Motions,  pp.  127,  9th  cd.,  with  three  plates ;  by  W.  T.  Lynn, 

B.A.,  &.C. 
Remarkable  Comets,  pp.  44,  5th  ed. ;  by  same, 
Remaikable  Eclipses,  pp.  52,  2nd  ed.;  by  same. 

The  Author. 

Account  of  an  Investigation  of  the  late  Joseph  Baxendell,  F.R.S.,  as 
to  Short  Period  Cyclical  Changes  in  the  Magnetic  Condition 
of  the  Eaith,  and  in  the  Distribution  of  Temperature  on  its 
Surface,  by  J.  Baxendell,  F.R.M.S.  ;  pp.  7. 

The  Author. 

Tables  for  Facilitating  the  Computations  of  Star  Constants,  by  E.  J.  Stone, 
M.A..  F.R.S. ;  modified  and  revised  by  H.  H.  Turner,  M.A.,  B.Sc, 
&c. ;  pp.  68. 

Annual  Report  (22nd)  of  the  Savilian  Professor  of  Astronomy  to  the 
Visitors  of  the  University  Observatory,  Oxford,  for  1896-97 ;  pp.  11. 

Pro/.  H.  H,  litrner. 

The  Origin  of  the  Celestial  Laws  and  Motions,  by  G.  T.  Carruthers ; 
pp.  64. 

The  Author. 

Transactions  of  the  Academy  of  Sciences  of  St.   Louis,  Vol.  VII., 
_    Na  II.     Flexure  of  Telescopes,  by  Milton  Updegraff ;  pp.  247 
to  272. 

The  Author. 
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The  Lanrs  Governing  the  Orbital  Distribution  of  the  Solar  System,  by 
J.  F.  Skrine ;  pp.  8. 

The  Author. 

Photographic  Atlas  of  the  Moon,  by  C.  Weinek,  Ph.D.,  Ac.  Preface 
and  plate. 

The  Author. 

A  New  Determination  of  the  Precessional  Motion,  by  S.  Newcomb, 
from  Art  Journal ;  Vol.  XVII.,  No.  21. 

The  Author. 

Astronomical  Journal  ;  Vol.  XVIL,  No.  20. 

'Br of.   H'.  Harknesf, 

An  Investigation  Concerning  the  Position  Error  Affecting  Eye  Estimates 

of  Star  Magnitudes,  by  A.  W.  Roberts. 
Proper  Motion  of  the  Southern  Short-Period  Variables,  L  CarincB,  and 

K  Pavonisy  by  A.  W.  Roberts. 

The  Author. 

Researches  on  the  Evolution  of  the  Stellar  Systems,  by  T.  J.  J.  See^ 
A.M.,  Ph.D.;  pp.  268. 

The  Author. 
Astronomical  Journal,  No.  413. 

J,  M,  Schaeberle. 

Loi  de  Rayonnement  Thermique  Solaire,  ses  Principales  Consequences 
et  Tables  du  Soleil,  &c.,  par  Chas.  Honor^  ;  pp.  356,  with 
coloured  plates. 

The  Author. 

Observations  des  Petites  Planetes  faites  en  1896  au  Refracteur  de  15 
pouces  de  V  Observatoire  de  Poulkovo,  par  W.  Seraphimov  ; 
pp.  29  to  40. 

Ihe  Author, 

Bestimmung  der  Lange  von  Windsor,  N.  S.  Wales  (Tebbutt's  Stern- 
warte)  aus  Sternbedeckungen,  1864  bis  1870.  Inaug.  Dissertation^ 
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Zussaromenstellung  der  Cometen-Erscheinungen  des  Jahres  1896,  von 
U.  Kreutz ;  pp.  9. 

The  Author. 

Osservazione  Astronomighe  e  fisiche  suH'asse  di  Rotazioni  e  sulla 
topographia  del  Puieta  Marte.  Mem.  Quarte  del  Socio,  G.  V. 
Schiaparelli ;  pp.  60,  with  plates. 

Rubra  Canicula.     Giovanni  Schiaparelli ;  pp.  24.  The  Author. 

Su  di'  na  Metode  per  Determinare  la  Latitudine  Geograiica,  &c.,  di 
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REPORT 


OF  THE 


WINDSOR    OBSERVATORY 


For   1898. 


The  year  1898  was  remarkable  for  the  large  number  of  clear 
nights  during  the  autumn,  winter  and  spring  months.  A  large 
amount  of  work  was  therefore  done. 

Adopted  Position  of  the  Observatory. 

Longitude=10h.  3m.  20'5s.  E.  of  Greenwich. 
Astronomical  latitude=  -33°  36'  30-8". 

Meridian  Work. 

Sidereal  8-day  chronometer,  John  Poole,  No.  2962,  was 
employed  throughout  as  the  timekeeper,  and  was  regulated  as 
usual  by  means  of  the  Cooke  and  Sons'  3-inch  transit  instrument. 
The  method  adopted  for  the  reduction  of  the  transit  observations 
is  fully  explained  in  the  Report  for  1890.  The  equatorial 
values  of  the  outer  wires  of  the  transit  system  in  sidereal  time 
were  adopted  throughout  as — 

A=-f20198s.,  B=  +  10-432s.,  D=-9-334s.,  E=-19018s., 
with  a  reduction  of  +0*456s.  to  the  middle  wire  C  for  complete 
transits  of  an  equatorial  star.  These  values  were  derived  from 
all  the  transits  of  circumpolar  stars  in  1897.  The  reductions  for 
1898  were  effected  as  usual  by  means  of  tables  founded  on  the 
abQ3^e  values.  The  reductions  of  the  transits  of  circumpolar 
tpangitfl^  during  1898  for  equatorial  values  of  the  wires  were 
made  to  keep  pace  with  the  transit  observations  themselves, 
but  no  sensible  change  was  detected  in  the  distances  of  the  wires. 
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The  following  are  the  values  of  the   wires   from   the   transits 
of  1898  :— 

A=+20  179s..  B=  +  10-50ls.,  D=-9-326s.,  E=- 19007s. 
with  a  reduction  of  +0'469s.  to  the  middle  wire. 

The  inclination  of  the  rotation  axis  of  the  transit  instrument 
has  as  usual  been  subject  to  gradual  variations,  but  there  have 
not  been  the  very  great  and  sudden  changes  which  characterized 
the  year  1897.  The  following  is  a  summary  of  the  meridian 
work  during  the  year : — 

Nights  on  which  the  local  time  was  determined     ...         ...  168 

Stars  observed  with  a  declination  not  exceeding  40°         ...  788 

Stars  of  high  declination  observed  for  azimuth       ...         ...  193 

!   level  error...          ...         ...  447 

collimation  error    ..         ...  42 

azimuth  error        142 

The  following  table  exhibits  the  errors  of  the  transit 
instrument  and  the  errors  and  rates  of  the  chronometer,  John 
Poole,  which  was  also  always  employed  in  the  extra-meridian 
department.  The  right  ascensions  of  both  clock  and  azimuth 
stars  have  been  taken  throughout  from  the  American  Epkemeris. 
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Extra-Meridian  Work. 

OCCULTATIONS  OF  STARS  BY  THE  MoON : — Thirty-six 
disappearances  were  observed,  chiefly  with  the  eight-inch 
equatorial,  at  the  moon's  dark  limb.  Of  the  occulted  stars, 
twenty-eight  were  identified  and  found  to  be  well  determined. 
For  the  remaining  stars,  data  are  afforded  for  fixing  their 
approximate  places.  The  region  of  sky  traversed  by  the  moon 
during  1898  was  remarkably  barren.  The  results  have  been 
sent  to  the  Astronomische  Nackrichten. 

Planet    Observations  : — The    following   objects    were 

observed    with  the   Grubb   filar  micrometer   on    the    eight-inch 
equatorial. 


Object. 

Nights  of 
Observation. 

Comparisons. 

Comparison 
Stars. 

(4)  Vesta 

•  • «         .  •  ■ 

6 

73 

3 

(7)  Iris 

■  •  •         • .  • 

16 

211 

3 

(42)  Isis 

•  •  •         •  •  • 

8 

107 

4 

Jupiter  and 

-q  Virginis 

7 

91 

1 

Uranus  and 

w*  Scorpii 

10 

132 

1 

Uranus  and 

a)*  Scorpii 

10 

132 

1 

The  observations  of  the  first  three  planets  have  already  appeared 
in  the  Astronomische  Nachrichien.  Those  of  Vesta  and  Ists 
have  been  compared  by  Mr.  C.  J.  Merfield,  F.R.A.S.,  with  the 
ephemerides  in  the  Nautical  -Almanac  and  the  Berliner 
Astronomische  Jahrbuchy  and  those  of  Iris  by  Dr.  J.  Riem  of  the 
Recheninstitut,  Berlin,  with  an  accurate  ephemeris  provided 
by  him  for  the  purpose.  All  the  observed  positions  have  turned 
out  extremely  satisfactory.  The  consistency  of  the.  results 
depends  of  course  in  a  great  measure  on  the  excellent  authorities 
available  for  the  places  of  the  comparison  stars.  The  observa- 
tions of  Jupiter  and  Uranus  have  been  forwarded  to  the  Royal 
Astronomical  Society. 

Comet    Observations: — After    two    or    three    cloudy 

evenings,  Encke's  Comet  was  found  on  the  evening  of  June  11, 
with  the  four-and-a-half-inch  equatorial  and  close  to  the  position 
assigned  to  it  by  Iwanow's  ephemeris.  It  presented  itself  as  a 
well  condensed  nebula,  close  to  the  band  of  twilight  along  the 
western  horizon.  There  was  no  time  for  applying  a  micro- 
meter, but  on  the  following  evening  I  obtained  three  comparisons 
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with  a  square  bar-micrometer  on  the  small  equatorial.  Similar 
comparisons  were  made  on  June  15.  Observations  were  then 
discontinued  till  the  comet  should  be  high  enough  to  be  observed 
with  the  eight-inch  instrument.  On  looking  again  for  the  comet 
on  June  25,  with  a  ring-micrometer  eye-piece  adapted  to  the 
four-and-a-half-inch  telescope,  I  was  surprised  to  find  that, 
notwithstanding  a  beautifully  clear  sky,  the  object  was  invisible. 
On  the  following  evening,  it  was  seen  as  an  extremely  faint 
patch  of  light  close  to  the  place  indicated  by  the  ephemeris. 
Several  attempts  were  made  to  observe  it  with  the  large 
equatorial,  but  in  vain.  It  was  altogether  too  faint  for  micro- 
meter work.  Instead  of  the  comet  becoming  brighter  according 
to  expectation,  it  rapidly  became  expanded  and  diffused,  and  its 
variations  of  apparent  brilliancy  were  of  course  quite  inconsis- 
tent with  the  accepted  formula  for  calculating  the  apparent 
intensity  of  a  comet's  light.  The  two  positions  obtained  have 
already  appeared  in  the  Astronomische  Nachrichten, 

The  cable  message  announcing  the  discovery  of  the  Comet 
Coddington-Pauly  reached  the  Observatory  on  June  14.  The 
first  position  obtained  was  with  the  square  bar-micrometer  on  the 
eight-inch  equatorial  on  June  15.  From  that  date  to  the  close  of 
the  year  the  comet  was  followed  by  means  of  the  same 
instrument.  During  the  year  it  was  observed  on  80  nights, 
the  number  of  comparisons  being  612,  and  that  of  the 
comparison  stars,  105.  During  the  current  year,  however, 
it  was  still  observed  as  often  as  the  moon  and  the  weather 
permitted,  the  last  position  being  obtained  on  March  8.  It  was 
then  of  the  last  degree  of  faintness.  The  whole  series  of 
observations,  June  15  to  March  8,  comprises  108  nights,  764 
comparisons,  and  188  comparison  stars.  The  series  of  observa- 
tions thus  completed,  exceeds  in  length  that  obtained  at  this 
Observatory  for  any  previous  comet.  Comet  VI.,  1892  (Brooks) 
was  observed  on  62  nights  from  1892,  November  28,  to  1893, 
June  19,  and  the  Great  Comet  II.,  1882,  on  55  nights,  from 
1882,  September  8th,  to  1888,  March  2nd.  I  am  indebted  to 
several  astronomers  for  ephemerides  of  Comet  Coddtngton-Pauly, 
especially  to  Mr.  C.  J.  Merfield,  of  Sydney,  F.R.A.S.,  who  has 
from  time  to  time  furnished  me  with  predicted  positions  down  to 
1899,  March  14,  based  on  elements  derived  by  himself  from 
extended  local  observations.     Attempts  were  made  to  observe 
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Comets  e  and  A,  1898,  discovered  by  Perrine,  but  the  difference 
of  right  ascension  of  the  sun  and  comets  was  not  sufficiently 
great  to  admit  of  either  comet  being  seen  on  a  dark  sky. 

Sundry   Observations  :— Under   this    head   it  may  be 

mentioned  that  a  series  of  observations  of  phenomena  of  Jupiter^ 
Satellites  was  also  made,  together  with  a  few  comparisons  of  the 
variable  /?.  Carinas. 


Heteorological  Observations, 

During  the  past  year  the  only  observations  in  this  depart- 
ment were  those  of  the  highest  and  lowest  shade  temperatures, 
the  highest  solar  and  lowest  terrestrial  radiation  for  each  month, 
together  with  the  daily  rainfall  by  two  gauges.  The  following 
are  the  results  for  comparison  with  the  monthly  values  obtained 
for  this  Observatory  during  the  period  1863-97  : — 


Temperatures. 

Rainfall. 

1898. 

Highest 
Shade. 

Lowest 
Shade. 

Highest  in 

Sun»  Black 

Bulb  in 

Vacuo. 

Lowest 
Radiation 
on  Grass. 

Gauge 

6.8  feet 

above 

Ground. 

Gauge 
82.0  feet 

aboTe 
Ground. 

Greatest 
Daily  Fall 
by  Lower 

Gaufee. 

Date 
9h.  a.m. 

o 

o 

o 

o 

Inches. 

Inches. 

Inches. 

January 

108.0 

54.6 

164.6 

60.7 

4.512 

4.817 

1.499 

26 

February 

107.7 

64.3 

153.0 

49.5 

8.668 

3.183 

1.754 

14 

March 

965 

46.7 

146.0 

41.7 

0.930 

0.905 

0.236 

28&29 

April      

92.6 

37.1 

136.7 

31.5 

0.153 

0.154 

0.121 

12 

May       

77,0 

29.6 

122.6 

26.2 

5.423 

6.224 

4.526 

6 

\  une 
uly 

74.3 

81.3 

112.2 

29.7 

4.136 

4.048 

1.645 

8 

76.6 

26.1 

118.2 

24.7 

1.115 

1.079 

0.488 

24 

August 

84.2 

32.4 

127.0 

28.2 

2.267 

2.174 

1.052 

31 

September 

94.7 

366 

139.0 

82.6 

1.587 

1.496 

0.705 

1 

October 

104.0 

36.6 

153.3 

34.6 

3.059 

2.948 

1.640 

22 

November 

106.0 

45.6 

153.2 

87.7 

0.339 

0.327 

0.138 

21 

December 

116.4 

44.6 

160.1 

39.8 

0.900 

0.871 

0.446 

24 

Year 

116.4 

26.1 

160.1 

24.7 

28.078 

26.726 

4.626 

May  6 

The  instruments  employed  in  obtaining  the  above  results, 
are  those  used  for  the  same  purpose  during  the  period  1891 — 97 
(see  the  volume  of  Meteorological  Results  for  that  period).  The 
indications  of  the  shade  thermometers  have  been  corrected  to 
the  standard  thermometer,  No.  2661,  by  means  of  a  few 
comparisons  taken  during  each  month,  the  corrections  for  the 
grass  radiation  thermometer,  F.  and  R.,  are  the  means  of  the 
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resulting  monthly  corrections  for  1891 — 97  (see  introduction, 
page  V.  of  the  volume  just  referred  to).  No  corrections  have 
been  applied  to  the  sun  thermometer  No.  44045.  Meteorological 
observations  similar  to  those  in  the  above  table  will  also  be 
obtained  for  the  year  1899. 

FnblicationB. 

The  following  communications  from  the  Observatory  have 
appeared  in  scientific  journals  since  the  publication  of  the  last 
Report : — 

Equatorial  Comparisons  of  Neptune  with   114  (o) 

Tauri,  December,  1897 — Royal  Astronomical  Society's  Monthly 
Notices,  Vol.  LVIII.,  p.  327. 

Equatorial  Comparisons  of  (6)  Hebe,  (11)  Parthenope 
AND  (194)  Procne  with  neighbouring  Stars  in  \9>91— Astro- 
nomische  Nachrichten^  Band  CXLVI.,  p.  9. 

Star  Occultations  by  the  Moon  observed  in  1897 — 

Astronomische  Nachrichten,  Band  CXLVI.,  p.  219. 

Observations  of  Phenomena  of  Jupiter's  Satellites 

IN  1897 — Royal  Astronomical  Society's  Monthly  Notices^ 
Vol.  LVIII.,  p.  464. 

Equatorial  Comparisons  of  (4)  Vesta,  (7)  Iris,  (42)  Isis. 
AND  Encke's  Comet  with  neighbouring  Stars  in  1898 — 
Astronomische  Nachrichten,  Band  CXLVII.,  p.  313. 

Equatorial  Comparisons  of  Comet  Coddington-Pauly 

{c  1898),  June  15  to  October  18 — Royal  Astronomical  Society's 
Monthly  Notices,  Vol.  LIX.,  p.  93. 

The  Meteorological  observations  for  the  period  1891 — 97 
were  also  published  and  distributed  during  the  year. 

The  Library, 

The  donations  to  this  important  department  of  the  Observa- 
tory comprise  the  gifts  of  46  scientific  institutions,  and  17 
individuals.  A  list  of  all  the  presents  during  the  year  will  be 
found  at  the  close  of  the  Report.  The  thanks  of  the  proprietor 
are  hereby  tendered  to  the  various  donors. 
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Personal  Establialiment 

All  the  observations  for  1898,  both  astronomical  and 
meteorological,  have  been  made  by  the  proprietor.  In  conse- 
quence of  the  extreme  difficulty  in  getting  occasional  assistance 
in  the  work  of  computing,  nearly  all  the  reductions  have  also 
devolved  upon  him.  The  work  indeed  has  been  so  heavy  during 
the  year,  that  it  will  be  necessary  for  him  to  relax  his  efforts 
during  the  current  year. 

May  isi,  i8gg. 
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PRESENTS    RECEIVED    FOR  THE    LIBRARY   DURING 

THE  YEAR  1898. 


[Note. — The  names  of  the  Donors  are  printed  in  italics.] 


Measures  of  Double  Stars  at  Sydney  in  1896 ;  pp.  6. 

The  Aurora  Australis,  by  H.  C.  Russell,  B.A.,  F.R.S.,  &c. ;  pp.  8. 

Icebergs  in  the  Southern  Ocean,  No.  2,  by  same ;  pp.  81,  with  plates. 

Waterspouts  on  the  Coast  of  New  South  Wales,  by  same ;  pp.  18,  with 
plates. 

Source  of  the  Periodic  Waves  recorded  on  the  Sydney  and  Newcastle 
Tide  Gauges,  by  same  ;  pp.  6.  , 

Results  of  Rain,  River,  and  Evaporation  Observations  in  New  South  | 
Wales  in  1896,  with  maps  ;  pp.  liii.,  and  209.  J 

T/ie  Government  Observatory,  Sydney,] 

Results  of  Observations  in  Meteorology  and  Terrestrial  Magnetism  at/ 
Melbourne  Observatory,  &c.,  January  1  to  June  80,  1897.  \ 

Thirty-second  Report  of  the  Government  Astronomer,  Melbourne,  1897A 
July  1,  to  1898,  June  30 ;  pp.  8,  . 

The  Government  Observatory,  Melbourne. 

Meteorological  Observations  at  Adelaide  Observatory,  and  Other  Plao^ 
in  South  Australia,  &c.,  for  1895.  j 

The  Government  Observatory,  Adelaide. 

Meteorological  Report  of  the  Government  Astronomer,  Perth,  Western 
Australia,  for  1894 ;  pp.  18,  with  diagrams. 

The  Government  Observatory,  Perth* 

The  Surveyor  for  1898.    Twelve  monthly  numbers  complete. 

The  Institution  of  Surveyors,  New  South  Wales. 

Weekly  Weather  Reports,  1897,  November  27,  to  1898,  November  19 ; 
complete,  with  title  and  preface. 

Weekly  Weather  Report,  1897,  Vol.  XIV.,  Appendix  II. 

Summary  of  the  Weekly  Weather  Report,  1897,  Vol.  XIV.,  Appendix  11. 
Values  for  the  whole  year. 

Quarterly  Summaries  of  the  Weekly  Weather  Report,  1897,  4th  Quarter, 
October  to  December ;  1898,  1st  Quarter,  January  to  March ;  2nd 
Quarter,  April  to  June. 

Summary  of  Observations  at  Stations  in  the  Daily  and  Weekly  Weather 
Reports,  1897,  August  to  December ;  1898,  January  to  July,  inclusive. 
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Report  of  the  Meteorobgtcal  Council  for  year  ending  1897,  March  81 ; 
pp.  123. 

Hourly  Means  of  the  Self-recording  Instruments  at  the  Five  Observatories 
under  the  Meteorological  Council,  1894 ;  pp.  140. 

Meteorological  Observations  at  Stations  of  the  Second  Order  for  1894 ; 
pp.  184. 

Rainfall  Tables  of  the  British  Islands,  18G6-1890 ;  pp.  283. 

Indian  Meteorological  Memoirs,  Vol.  VII.,  Part  VII.;  pp.  877  to  1017. 

The  Meteorological  Office y  London, 

Annals  of  the  Cape  Observatory,  Vols.  III.  and  IV.,  containing  the  Cape 
Photographic  Durchmusterung,  Vols.  I  and  II. 

Annals  of  the  Cape  Observatory,  Vols.  VI.  and  VII.,  containing  a 
Determination  of  the  Solar  Parallax  and  Mass  of  the  Moon  from 
Heliometer  Observations  of  Iris,  Victoria,  and  Sappho  in  1888  and 
1889  at  the  Royal  Observatory,  Cape  of  Good  Hope,  and  Other 

*  ^^^^^*  The  Lords  Commissioners  of  the  Admiralty, 

Twenty-third  Annual  Report  of  the  Oxford  University  Observatory, 
1897-98 ;  pp.  10.  3%^  Oxford  University  Observatory. 

Astronomical  Observations  at  the  Cambridge  Observatory,  Vol.  XXIII.,. 
for  1872-3-4-6 ;  pp.  xxix.  and  428. 

Report  of  the  Cambridge  Observatory  for  1897,  May  26  to  1898,  May 

25  ;  PP-  9-  The  Cambridge  University  Syndicate. 

Report  of  the  Liverpool  Observatory,  Bidston,  Birkenhead  and  Meteoro- 
logical results  for  1897  ;  pp.  39.  7;^^  Liverpool  Observatory, 

Report  of  the  Kew  Observatory  for  1897 ;  pp.  33. 

The  Kew  Observatory, 

Results  of  Meteorological  and  Magnetical  Observations  at  Stonyhurst 
College  Observatory,  with  Report  for  1897 ;  pp.  82. 

The  Spectrum  of  0  Ceti  photographed  at  Stonyhurst  Observatory,  by 
Rev.  W.  Sidgreaves ;  pp.  11,  with  plates. 

Stonyhurst  College  Observatory. 

Report  and  Results  of  Observations  for  1897  ;  pp.  29,  with  plate. 

Meteorological  Department^  Southport. 

Reports  of  the  Temple  Observatory  for  1896  and  1897  ;  pp.  3  and  3. 

The  Temple  Observatory. 

Meteorological  Observations  at  Rousdon  Observatory,  Vols.  XIII.  and 
XIV.,  for  1896  and  1897 ;  pp.  35  and  38. 

Variable  Star  Notes,  Nos.  2  and  3, 1887-96,  by  C.  E.  Peek,  M.A.,  &c. ; 
pp.  20  and  19.  jf^  Rousdon  Observatory,  Devon, 

Appendix  to  Cape  Meridian  Observations,  1890-91,  Star  Correction 
Tables,  by  W.  H.  Finlay,  M.A. 
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Results  of  Meridian  Observations  at  the  Rojal  Observatory,  Cape  of 
Good  Hope,  during  1861-2-8-4-5 ;  pp.  xv.  and  893. 

Cape  of  Good  Hope  Meridian  Observations  of  Stars,  1892  to  1896 ; 
pp.  XX.  and  235.  y^^  Astronomer  Royal /or  England. 

Independent  Day  Numbers  for  1898  (pp.  15)  and  1899-1900  (pp.  28), 
as  used  at  the  Royal  Observatory,  Cape  of  Good  Hope. 

Report  of  Her  Majesty's  Astronomer  at  the  Cape  of  Good  Hope  for 
1897 ;  pp.  18.  xhe  Royal  Observatory,  Cape  of  Good  Hope. 

Report  of  the  Government  Astronomer,  Colony  of  Natal,  for  1897 ;  pp.  67. 

The  Natal  Observatory. 

Report  of  the  Madras  Observatory  for  1897-98,  and  on  the  Eclipse 
Expedition,  January,  1898 ;  pp.  29.  j^^  Madras  Observatory, 

Observations  and  Researches  at  the  Hongkong  Observatory  in  1896  and 
1897,  by  W.  Doberck  ;  2  vols. 

The  Law  of  Storms  in  the  Eastern  Seas,  by  W.  Doberck ;  pp.  89,  with 
Pla^^s.  j^^  Hongkong  Observatory. 

Monthly  Weather  Review  from  1897,  September,  to  1898,  August. 

Report  of  the  Meteorological  Service  of  Canada  for  1890 ;  pp.  xliv.  and 
822. 

Report  of  same  for  1895 ;  with  maps. 

Toronto  General  Meteorological  Register  for  1897 ;  pp.  11. 

The  Meteorological  Office^  Toronto. 

Report  of  the  U.S.  Naval  Observatory  for  year  ended  1894,  June  80 ; 
pp.7. 

Report  of  same  for  year  ending  1897,  June  80 ;  pp.  16. 

The  C/.S.  Naval  Observatory. 

Fifty-second  Annual  Report  of  the  Observatory  of  Harvard  College  for 
the  year  ended  1897,  September  30 ;  pp.  18. 

Harvard  College  Observatory. 

Report  of  the  Yale  University  Observatory  for  1896-97  ;  pp.  23. 
Report  of  same  for  1897-98 ;  pp.  22.  y^^^  University  Observatory. 

American  Ephemeris  and  Nautical  Almanac  for  1900, 1st  Ed. ;  pp.  551. 

Vol.  VI.,  Part  IV.  of  Astronomical  Papers  for  the  use  of  the  American 
Ephemeris,  <&c..  Tables  of  Mars ;  pp.  385  to  586. 

Ojfice  of  the  American  Ephe merit. 

First  Catalogue  of  New  Double  and  Multiple  Stars  in  the  Southern 
Hemisphere  discovered  at  the  Lowell  Observatory ;  pp.  38. 

The  Lowell  Observatory. 


21 

A  Thermograph,  by  G.  M.  Eldndge ;  pp.  5,  with  plate. 

Annual  Report  of  the  Director  of  the  Drawing  School  of  the  Franklin 
Institute,  1896-97 ;  pp.  2. 

Work  of  the  Committee  on  Fire  Proofing  Tests,  by  S.  A.  Reed,  Ph.D. ; 
pp.  16,  with  plates.  /^^^  Franklin  Institute. 

Rapport  Annuel  sur  I'Etat  de  I'Observatoire  de  Paris  pour  1897  ;  pp.36* 

The  Paris  Observatory, 

Genaherte  Oppositions-Ephemeriden  von  46  kleinen  Planeten  fur  1898, 
Januar  bis  August ;  pp.  16. 

Planeten  Elemente  nebst  Angaben  uber  die  Oppositionen  und  Opposi* 
tions-Ephemeriden  kleiner  Planeten  fur  1898 ;  pp.  90. 

Genaherte  Oppositions-Ephemeriden  von  49  kleinen  Planeten  fur  1898, 
August  bis  December,  pp.  16.   Koniglichen  Recheninstitut,  Berlin, 

Bericht  uber  den  Stand  der  Erforschung  der  Breiten-variation  im 
December,  1897,  von  Th.  Albrecht ;  pp.  36,  with  plate. 

Central  Bureau  der  Internationalen  Erdmessung^  Berlin-Potsdam. 

Catalog  von  636  Sternen  nach  Beobachtungen  am  Meridiankreise  der 
Hamburger  Sternwarte,  von  W.  Luther ;  pp.  63. 

The  Hamburg  Observatory, 

Ableitung  relativer  Oerter  des  Mondes  gegen  die  Sonne,  &c.,  von 
W.  Schur ;  pp.  26,  with  plate.     The  Royal  Observatory,  Gottingen, 

Meteorologische  Termin-Beobachtungen  in  Pola  und  Sebenico ;  1897, 
Oct.,  Nov.,  Dec. ;  1898,  Jan,  Feb.,  Marz,  April,  Mai,  Juni,  Juli 
imd  Sept. 

Monats  und  Jahresubersicht  nach  den  Termin-Beobachtungen  in  Pola 
und  Sebenico,  1897. 

Jahrbuch  der  Meterologischen  und  Erdmagnettschen  Beobachtungen, 
Beob.  des  Jahres,  1897 ;  pp.  xxxviii.  and  168,  with  plates. 

Hydrographische  Amt  in  Pola. 

Die  K6n.  ung.  Reichsanstalt  fur  Meteorologie  und  Erdmagnetismus  in 
Budapest  und  das  Kon  ung.  Meterologische  und  Physicalische 
Observatorium  in  0-Gyalla,  von  Dr.  N.  T.  E.  von  Konkoly ;  pp.  61, 
with  plates. 

Beobachtungen  angestellt  am  Astrophysikalischen  und  Meteorologischen 
Observatorium  in  0-Gyalla,  1894-6 ;  pp.  78. 

Jahrbucher  der  Konigl.  ung.  Reichsanstalt  fur  Meteorologie  und  Erd- 
magnetismas,  Bsmd  XXV.,  Jahrgang,  1896  (pp.  166),  aiid  Band 
XXVII.,  Jahrgang,  1897. 

Astrophysical  and  Meteorological  Observatory,  O-Gvalla, 

Magnetische  und  Meteorologische  Beobachtungen  an  der  k.  k.  Stern- 
warte zu  Prag.,  im  Jahre  1897 ;  pp.  xvi.  and  41. 

The  Prague  Observatory. 


22 

J.  Scheiner,  Untersuchungen  uber  die  Spectra  der    helleren  Sterne 
nach  photographischen  Aufnahmen,  von  N.  C.  Dun^r ;  pp.  21. 

The  Upsal  Observatory. 

Annalen  der  Sternwarte  in  Leiden,  Siebenter  Band ;  pp.  837,  with  plates. 

The  Ley  den  Observatory. 

Osservazioni  di  Stelle  Variabili  eseguite  a  Torino  e  a  Soperga,  Mem.  di 
F.  Porro  ;  pp.  281  to  336. 

La  Durata  dello  Splendere  del  Sole  suH'orizzonte  di  Torino,  Nota  del 
Dr.  G.  B.  Rizzo ;  pp.  9,  with  plates. 

Effemeridi  del  Sole  e  della  Luna  per  Torizzonte  di  Torino,  1898, 
Dr.  V.  Balbi ;  pp.  19. 

Osservazioni  Meteorologiche  fatte  nell  'anno  1895  all  'Osservatorio  della 
R.  Universita  di  Torino,  Dr.  G.  B.  Rizzo ;  pp.  63. 

Same  for  1896 ;  pp.  53.  The  University  Observatory,  Turin. 

Osservazioni  Astronomiche  fatte  all  'Equatoriale  di  Arcetri  nel  1897, 
da  A.  Abetti ;  pp.  40. 

Posizioni  di  21  Stelle  fra  la  5a  e  Ta  grandezza  al  Cerchio  Meridiano  di 
Padova,  da  A.  Antoniazzi  e  B.  Viaro ;  pp.  56. 

II  Piccolo  Meridiano  di  Arcetri,  primi  studi  di  A.  Abetti;  pp.  82,  with 
plate. 

R,  Istituto  di  Studi  Superiori  Pratici  e  di  Perfezionamento  in  Firenze, 

No.  VIII  (1892-1893)  Work  in  Russian  Text ;  pp.  29,  with  plate. 

The  Observatory,  Kazan. 

Annuario  publicado  pelo  Observatorio  do  Rio  de  Janeiro,  1897 ; 
pp.  viii.,  244.  ^^^  Imperial  Observatory,  Rio  de  Janeiro. 

Memorias  y  Revista  de  la  Sociedad  Cientifica  "  Antonio  Alzate ;"  Tomo 
X.  (L896-7),  Nos.  5  to  12 ;  Tomo  XI.  (1897-1898),  Nos.  1  to  12. 

Central  Meteorological  and  Magnetical  Observatory,  Mexico. 

Boletin  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  Tomo  IL, 
Nos.  2,  3  and  4 ;  pp.  37  to  142. 

Anuario  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  1898 ; 

PP-  ^^^-  The  National  Observatory,  Tacubaya. 

Boletm  Mensual  Meteorologico  y  Agricoia  del  Observatorio  Central  del 
Estado  de  Vera  Cruz  Llave,  1897,  Julio-Noviembre. 

The  Central  Meteorological  Observatory,  Vera  Cruz. 

Boletin  del  Observatorio  Meteorologico  del  Estado  de  Oaxaca,  Tomo  L, 
Ano.  Met.  de  1897-98;  1897  Julio-Diciembre;  Tomo  II.,  1898, 
Enero-Junio. 

Tomo  L,  1897-98,  Resumen  General. 

The  Meteorological  Observatory,  Oax<ua. 
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Poblications  of  the  Earthquake  Investigation  Committee,  Preliminary 
Report  on  the  Variation  of  Latitude  at  Tokyo,  2nd  Series,  by 
H.  Kimura. 

Same,  No.  2,  by  H.  Kimura. 

Earthquake  Investigation  Committee,  Tokyo, 

Note  on  the  Cubic  Parabola  Applied  as  a  Transition  to  Small  Tramway 
Curves,  by  C.  J.  Merfield,  F.R.A.S. ;    pp.  6. 

Right  Ascensions  and  Declinations  and  Probable  Proper  Motions  of 
Eight  Stars  in  Aquarius,  by  same ;  pp.  6.  /py5^  Author, 

Handbook  of  Sydney  and  the  County  of  Cumberland,  by  W.  H.  Hamlet, 
F.I.C.,  &c. ;  pp.  198. 

The  Molecular  Mechanism  of  an  Electrolyte,  by  same.     (Abstract.) 

The  Author. 

Aeronautics,  by  L.  Hargrave;  pp.  11,  with  plates.  The  Author, 

The  Astronomical  Journal,  No.  426. 

H,  Wright,  Free  Public  Library,  Sydney, 

'Queensland,  by  J.  P.  Thomson,  F.R.S.G.S.,  Ac;  pp.  561  to  636, 
with  map  and  plates.  2^^  Author. 

Wragge's  Australasian  Weather  Guide  and  Almanac  for  1898. ;  pp.  328. 

N,  Saps/ord. 

President's  Address,  Section  A,  Aust.  Association  for  the  Advancement 
of  Science,  by  P.  Baracchi ;  pp.  19.  j^f^^  Author, 

Remarkable  Comets,  by  W.  T.  Lynn,  B.A.,  &c.,  6th  ed.;  1898,  pp.  44. 
Remarkable  Eclipses,  by  same;  3rd  ed.,  pp.  62.  r£^^  Author, 

A  Catalogue  of  the  Magnitudes  of  1081  Stars,  between  — 30^  Declina- 
tion and  the  South  Pole,  from  Observations  in  1885-6,  by  A. 
Stanley  Williams;  pp.  xi.,  43.  /p^j^  Author, 

The  Ternary  System,  Lacaille,  7216  =  h  4935,  by  R.  T.  A.  Innes, 
F.R. A.S. ;  pp.  3. 

Astronomical  Journal,  Nos.  396,  417,  425,  and  436. 

jR.T.A.  Innes,  F.I^.A.S. 

The  Monist,  Vol.  I.,  No.  3,  April,  1891,  and  Vol.  V.,  No.  2,  January, 
IS^^-  The  Open  Court  Publishing  Company,  Chicago. 

Zusammenstellung  der  Kometen-Erscheinungen  des  Jahres  1897,  von 
H.  Kreutz ;  pp.  6.  ji^^  Author. 

Bestimmung  der  Bahn  des  Periodischen-Kometen  von  Wolf,  Komet 
1884,  III.,  and  1891,  U.,  von  A.  Thraen ;  pp.  43.  rp^g  Author^ 
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Annales  de  TObservatoire  de  Nice;  Tome  VI.         yj^  2;.  Bisckofffheim. 

Osservazioni  Astronomiche  e   fisiche  suir   asse  di  rotazione  e  sulla 
topografia  del  Pianeta  Marte,  &c.,  G.  V.  Schiaparelli ;  pp.  60,  with 

Pla^^S-  The  Author. 

Marte  nel  1896-97,  con  8  tavole,  V.  CemlH,  pp.  126,  with  plates. 

The  Author. 

Tesis  Inaugural  que  para  el  examen  profesional  de  Medicina,  Cirugia, 
yAstetricia,  Augustin  M.  Dominguez;  pp.  71.  f£^g  Author. 


ERRATA. 

In  the  Report  for  1896— 

Page  26,  line  27  from  top,  insert  94  between  93  and  95. 

In  the  Report  for  1897— 

Page  17,  line  10  from  bottom, y»r  Professor  read  Pfarrer. 

Page  22,  line  21  from  top,  /or  Instituto  read  R.  Istituto ;  and 
/or  Practici  read  Pratici. 

Page  24,  line  8  from  bottom,  /or  Pineta,  read  Pianeta. 
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The  observing  weather  was  also  very  favourable  during  the 
year  1899,  and  the  results  obtained  are  quite  equal  to  those 
reported  for  any  former  year. 

Adopted  PoBition  of  fhe  Observatory. 

Longitude=10h.  3m.  20'5s.  E.  of  Greenwich. 
Astronomical  latitude=  -38"  36'  30•8^ 
Height  of  barometer  cistern  above  the  local   mean   tidal 
level =52  feet. 

Meridian  Work. 

The  local  sidereal  time  was  kept  by  8-day  chronometer, 
John  Poole,  No.  2962,  which  was  regulated  by  means  of  the 
Cooke  and  Sons'  3-inch  transit  instrument.  The  method  adopted 
in  the  reduction  of  the  transit  observations  is  fully  described 
in  the  Report  for  1890.     The  equatorial  distances  in  sidereal 

time  of  the  outer  wires  of  the  transit  system  from  the  middle 
wire  as  determined  from  all  the  transits  of  circumpolar  stars 
during  1898  are — 

A=+20179s.,  B=+10-501s.,  D=-9-326s.,  E=-19007s., 
with  a  reduction  of  +0'469s.  to  the  middle  wire  when  all 
five  wires  were  observed,  and  these  values  were  employed  and 
remained  practically  undisturbed   during  1899.      A  reduction 


of    all   the   transits  of  circumpolar   stars   for    1899    gives    the 
following  for  the  equatorial  values  of  the  wires : — 

A=+20189s..  B=  +  10-494s.,  D=-9-319s.,  E=- 19  014s. 
with  a  reduction  of  +0'470s.  to  the  middle  wire. 

The  following  is  a  summary  of   the  work  during  1899: — 

Nights  on  which  the  local  time  was  determined     ...         ...     195 

Transits   observed   of    stars   with   a   declination    not   ex- 
ceeding 40^         ...         ...         ...         ...         ...         ...     975 

Transits  of  stars  of  high  declination  observed  for  azimuth  239 

!   level  error...         ...         ...  675 

collimation  error    ..         ...  51 

azimuth  error        ...         ...  170 

The  usual  table  is  here  given  showing  the  errors  of  the 
transit  instrument  and  the  errors  and  rates  of  the  chrono- 
meter, John  Poole,  which  was  also  always  employed  in  the 
extra-meridian  department.  The  right  ascensions  of  both 
clock  and  azimuth  stars  have  been  taken  throughout  from  the 
American  Ephemeris.  The  sidereal  times  of  the  extra^meridian 
observations  have  been  converted  into  the  corresponding  mean 
solar  times  by  adopting  the  sidereal  time  at  Greenwich  mean 
noon  of  the  British  Nautical  Almanac  diminished  by  Im.  39'12s., 
and^  the  results  have  been  checked  as  usual  by  the  use  of  the 
Greenwich  mean  time  of  the  preceding  transit  of  the  First 
Point  of  Aries  from  the  same  work  increased  by  Im.  38'84s. 
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Extra-Meridian  Work. 

OCCULTATIONS  OF  STARS  BY  THE  MoON : — Seventy-six 
phases  of  occultations  have  been  observed  with  the  eight-inch, 
and  two  with  the  four-and-a-half-inch  equatorial.  Of  these  sixty 
were  disappearances  at  the  moon's  dark  limb,  and  twelve  and  six 
disappearances  and  reappearances  respectively  at  the  moon's 
eclipsed  limb  on  June  23.  I  am  indebted  to  Mr.  C.  J.  Merfield 
F.R.A.S.,  for  an  extensive  list  of  occultations  during  the  eclipse. 
Most  of  the  stars  were  taken  from  the  Cape  Photographic  Durch- 
musterung,  and  were  very  faint.  Last  year's  work  brings  the 
total  number  of  occultation  phases  observed  here  since  the 
year  1863  to  1101,  of  which  those  observed  during  the  years 
1864-1876  have  already  been  reduced  for  longitude  by 
Drs.  Auwers  and  Clemens,  with  highly  satisfactory  results. 
The  observations  for  1899  have  been  sent  to  the  Asirono- 
mtscke  Nachrichten, 

Planet  Observations.  —  The  following  planets  were 
observed  with  the  filar-micrometer  on  the  eight-inch  equatorial : — 

oi«  «*.  Nights  of       r*  •  Comparison 

P'*"«^'-  Observation.     Comparisons.  ^^^ 

(4)  Vesta      7  81  1 

(7)  Iris          30  380  17 

(17)  Thetis     16  204  8 

Neptune             ...  6  80  1 

The  observations  of  Iris  were  undertaken  expressly  for  the 
investigation  by  Dr.  J.  Riem,  of  Berlin,  of  new  tables  for 
this  planet.  The  results  for  the  minor  planets  have  been 
kindly  compared  by  Mr.  C.  J.  Merfield,  with  the  ephemerides 
in  the  Nautical  Almanac  and  the  Astronomische  Jahrbuchy 
and  found  to  be  consistent.  I  am  also  indebted  to  the  same 
gentleman  for  the  definitive  co-ordinates  of  114  (o)  Tauri 
compared  with  Neptune,  which  are  derived  from  numerous 
catalogues. 

Comet    Observations.  —  The   following    Comets    were 

observed  with  the  square  bar-micrometer: — 

^        .  Niirhts  of      ^  .      ^      Comparison 

Co""**'-  Observation.   Comparisons.  ^}f^ 

1898.  VII.  (Coddington)   28      152      '  83 

1899.  I.  (Swift)       28      233       35 
1899.  IV.  (Tem pels,  1873)  48      418       51 
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The  observations  of  Comet  1898  VII.  were  a  continuation  of 
a  series  obtained  during  the  latter  half  of  1898.  The  total 
number  of  nights  on  which  the  Comet  was  observed  in  1898 
and  1899  was  103,  the  number  of  comparisons  was  764 
and  of  the  comparison  stars,  188.  The  eight-inch  equatorial 
was  employed  throughout.  A  Kiel  cable  message  was  re- 
ceived from  the  Melbourne  Observatory  on  March  6, 
announcing  the  appearance  of  Comet  I.  1899,  but  giving 
the  north  polar  distance  for  March  4.6356  G.M.T.  as  52". 
As  there  was  obviously  something  wrong  in  this  co-ordinate 
I  requested  the  telegraph  authorities  to  repeat  the  message;  but, 
notwithstanding  my  repeated  application  for  a  repetition,  it  was 
disregarded.  A  letter,  however,  from  Mr.  Russell  appeared  in 
the  Sydney  Morning  Herald  of  the  7th,  giving  what  turned 
out  to  be  the  Comet's  correct  north  polar  distance,  and  I  was 
thereby  enabled"  to  observe  the  Comet  on  the  evening  of  the 
same  day.  A  complaint  bejng  forwarded  to  the  central  telegraph 
authority,  a  promise  was  kindly  given  that  there  should  be  no 
cause  for  a  repetition  of  it.  It  is  neither  the  first  nor  the 
second  time  that  I  have  had  trouble  over  Comet  messages. 
That  it  is  quite  expedient  that  such  messages  should  reach 
Windsor  punctually  and  accurately  is  shown  by  the  following 
statement  of  the  number  of  nights  for  which  Comet  positions 
were  determined  and  published  by  the  Australian  Observatories 
during  the  twenty  years  1880-1899: — Government  Observatory, 
Sydney,  95  nights ;  Government  Observatory,  Melbourne, 
174  nights ;  Government  Observatory,  Adelaide,  20  nights ; 
and  the  Windsor  Observatory,  700  nights.  Comet  1899  I. 
was  followed  till  the  close  of  March,  when  it  was  no 
longer  possible  to  find  comparison  stars  in  the  twilight. 
The  eight-inch  equatorial  was  employed  from  March  7  to 
23  inclusive,  subsequently,  and  to  the  close  of  the  month 
the  four-and-a-half -inch  instrument  was  availed  of,  as 
the  Comet  passed  behind  the  library  roof  during  twilight. 
The  latest  observations  recorded  before  conjunction  with  the 
sun  are,  I  believe,  those  made  at  Windsor.  After  the  con- 
junction the  Comet  was  well  observed  in  the  northern  hemi- 
sphere, but  by  June  28  was  again  well  placed  for  local  work 
It  was,  however,  faint  and  diffused.  The  observations  closed 
here   on  July  18.      I    am  greatly  indebted  to   Mr.  Merfield  for 
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ephemerides  of  the  two  Comets  thus  observed.  Towards  the 
close  of  June,  I  received  a  letter  from  Mons.  L.  Schulhof,  of 
Paris,  enclosing  an  early  ephemeris  for  the  return  of  Tempel's 
periodical  Comet  II.  of  1S73,  and  asking  me  to  observe  this 
Interesting  object  as  long  as  possible.  A  series  of  observations 
was  accordingly  made  with  the  square  bar-micrometer  on  the 
eight-inch  equatorial,  extending  from  July  2  to  October  7.  The 
Comet  was  too  faint  to  be  followed  after  the  latter  date. 

Sundry  Observations  : — In  addition  to  the  wirk  already 
recorded,  a  series  of  observations  of  phenomena  of  Jupiter's 
satellites  was  also  made,  but  I  regret  that  in  consequence  of 
other  engagements  I  have  been  unable  to  follow  satisfactorily 
the  variations  of  the  light  of  the  remarkable  southern  star, 
/?.  Carinas. 

Meteorological  Observations, 

In  accordance  with  the  programme  in  the  Report  for  1898, 
meteorological  observations  were  taken  here  during  the  year 
1899.  The  instruments  and  their  exposure  are  fully  described 
in  the  introduction  to  the  Results  of  Meteorological  Observa* 
tions  for  1891-97.     The  following  are  the  results: — 


• 
Temperatures. 

Rainfall. 

1899. 

ighest 
hade. 

1- 

=  15 

50Q£S 

Lowest 
Radiation 
on  Grass. 

noaM  o 

^&^1 

«^li 

Greatest 

Daily  Fall 

by  Lower 

Gauge. 

Date 
9h.a.m. 

SCO 

JW 

0«5«£ 

og-cB 

o 

o 

o 

o 

Inches. 

Inches. 

Inches. 

January 

114.3 

49.2 

161.8 

43.0 

1.417 

1.386 

0.970 

19 

February 

103.9 

44.8 

163.5 

41.3 

0.169 

0.152 

0.090 

20 

March    ... 

105.2 

45.9 

147.4 

39.9 

2.026 

1.911 

0.774 

12 

April      

101.0 

45.1 

144.0 

38  7 

2.192 

2.030 

0.826 

5 

May       

84.4 

29.2 

127.5 

23.8 

0.959 

0.941 

0.463 

30 

une 
uly 

74.3 

30.4 

119.0 

28.6 

2.878 

2.703 

1.218 

28 

73.8 

28.3 

120.7 

23.8 

2.025 

1.958 

0.665 

11 

August  ... 

84.0 

806 

128.5 

26.0 

8.672 

8.106 

1.916 

23 

September 

92.2 

89  5 

139.2 

388 

2.017 

1.881 

0.987 

28 

October... 

94  4 

33  5 

143.7 

28.2 

1.548 

1.467 

0.682 

21 

November 

107.8 

45.8 

161.1 

40.3 

2.920 

2.785 

1.063 

6 

December 

116.3 

50.2 

164.0 

43.7 

0.899 

0.840 

0.419 

14 

Year 

116.3 

28.8 

164.0 

23.8 

27.722 

26  160 

1.916 

Aug  28 

The  indications  of  the  shade  thermometers  have  been 
corrected  as  described  on  page  15  of  the  Report  for  1898.  At 
the  close  of  1897,  when  I  discontinued  the  regular  meteorological 
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work  which  I  had  carried  on  for  so  many  years,  I  pointed  out 
to  the  superintendent  of  the  work  at  the  Hawkesbury  Agricultural 
College  that  the  temperature  observations  made  there  could  not 
be  compared  with  the  results  obtained  here,  because  the  mode  of 
exposure  of  the  thermometers  at  the  two  stations  was  different. 
At  Windsor  the  old  Greenwich  stand  was  employed  ever  since 
1862,  while  at  the  College  the  thermometers  are  enclosed  in  a 
Stevenson's  stand.  I  suggested  that  a  Greenwich  stand  should 
be  placed  beside  the  Stevenson's  stand  and  a  series  of  com-* 
parisons  be  made  with  both  modes  of  exposure  in  order  to  get 
an  equation  between  the  Windsor  and  College  results.  I  am 
not  aware  if  this  suggestion  has  been  carried  out ;  if  not,  I  will 
make  the  necessary  comparisons  at  my  Observatory. 

FublicatioiiB. 

With  the  exception  of  the  first  three  papers,  which  were 
omitted  to  be  noticed  in  former  Reports,  the  following  have 
appeared  in  scientific  journals  since  the  publication  of  the 
last  Report : — 

Comparisons  of  the  Variable  Star  R.  Carin^e,  1896, 
December  23,  to  1897.  August  H.— Journal  of  the  British 
Astronomical  Association^  Vol.  VIII.,  p.  85. 

Probable  Occultation  of  41  LiBRiE  by  Uranus,  1897, 

September  8,  The  Same,  Vol.  VIIL,  p.  86. 

Discovery  of  Encke*s  Comet,  1898,  June  A\,—The 
Observatory,  Vol.  XXL,  p.  315. 

Further   Equatorial  Comparisons   of   Comet  Cod- 

DINGTON  (c  1898),  1898,  October  81,  to  1899,  February  16.— 
Royal  Astronomical  Society's  Monthly  Notices^  Vol.  LIX.,  p.  388. 

Equatorial  Comparisons  of  Jupiter,  Uranus,  and 
Neptune,  with  Certain  Stars  in  Newcomb's  Standard 
Catalogue. — R.A.S.  Monthly  Notices^  Vol.  LIX.,  p.  543. 

Star  Occultations  by  the  Moon  Observed  in  1898. 

"^Astronomische  Nachrichten,  Band  CXLIX.,  p.  381. 

Equatorial  Comparisons  of  Comets,  1898,  VII.  (Cod- 
Dington),  1899,  March  8,  AND  1899,  I.  (Swift),  1899, 
March  7  to  81. — Ast.  Nach,,  Band  CL.,  p.  45, 
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Equatorial  Comparisons  of  (17)  Thetis,  1899,  May 
6  to  23,  of  Comet  1899,  I.  (Swift),  1899,  June  28  to  July  IS, 
AND  OF  Comet  1899,  IV.  (Tempel^,  1878),  1899,  July  2  to 
October  l.—Ast.  Nach,,  CLI.,  p»  277. 

Observations  Recently  Utilised. 

The  two  observations,  1889,  Oct.  25,  28  of  the  periodical 
Comet  1889,  V.  (Brooks),  published  in  Ast,  Nach.,  Band  CXXIII. 
p.  409,  have  been  employed  in  Dr.  J.  Bauschinger's  investigation 
of  the  definitive  orbit  of  this  Comet.  See  Neue  Annalen  der 
Munchener  Sternwarte^  Band  III.,  p.  25.  Although  the  Comet 
was  exceedingly  faint,  the  positions  have  turned  out  good. 

The  observations  of  Comets  1898,  VII.,  and  1899,  I.,  have 
been  extensively  used  by  Mr.  C.  J.  Merfield,  F.R.A.S.,  in  his 
determination  of  the  orbits  of  these  comets.  See  Ast,  Nach., 
Band  CXLVIL,  p.  333,  Band  CXLIX.,  p.  397,  Band  CLI., 
p.  23,  and  Journal  of  the  Royal  Society  of  New  South  Wales^ 
Vol.  XXXIII.,  p.  177. 

The  Library. 

As  will  be  seen  by  the  accompanying  list  of  donations  for 
1899,  the  library  has  been  increased  by  contributions  from  55 
public  institutions  and  23  private  individuals.  The  proprietor 
tenders  his  best  thanks  to  the  various  donors,  to  each  of  whom 
a  copy  of  this  Report  will,  in  accordance  with  custom,  be  sent. 

Conclusion. 

All  the  observations,  both  astronomical  and  meteorological^ 
have  been  made  by  the  author,  and  nearly  all  the  reductions 
have  been  worked  out  by  him.  During  the  current  year  it  is  his 
intention  to  devote  himself  mainly  to  the  observation  of  double 
stars,  the  reductions  of  which  are  comparatively  easy.  At  his 
age  he  finds  the  reduction  of  planet  and  comet  work  too  great  a 
burden  when  added  to  the  work  of  observing  and  recording. 
Were  he  able  to  secure  the  occasional  services  of  two  competent 
computers,  the  case  would  be  different,  for  he  would  be  able  to 
continue  the  work  of  planet  and  comet  observation  and  the 
superintendence  of  the  reductions.  During  the  past  year  two 
professed  computers  offered  their  services,  but  it  was  found  that 
their  work  was  rather  a  drawback  than  an  assistance.  In  the 
northern  hemisphere  it  is  probable  that  this  difficulty  is  not 
widely  experienced. 
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PRESENTS    RECEIVED    FOR  THE    LIBRARY   DURING 

THE  YEAR   1899. 


[Note. — The  names  of  the  Donors  are  printed  in  italics.] 

Results  of  Rain,  River,  and  Evaporation  Observations  in  New  South 
Wales  in  1897,  with  maps  and  diagrams  ;  pp.  Ixiii.,  and  220. 

Current  Papers,  No.  3,  with  maps,  by  H.  C.  Russell,  F.R.S.,  &c.;  pp.  12. 

The  Government  Observatory^  Sydney, 

Results  of  Observations  in  Meteorology  and  Terrestrial  Magnetism  at 
Melbourne  Observatory  ahd  Other  Places  in  Victoria,  July  1  to 
December  31,  1897;  pp.  42. 

The  Same,  January  1  to  June  30,  1898 ;  pp.  42. 

Thirty-third  Report  of  the  Melbourne  Observatory,  July  1,  1898,  to 
February  28,  1899 ;  pp.  8. 

The  Government  Observatory,  Melbourne, 

Meteorological  Observations  at  Adelaide  Observatory,  and  Other  Places 
in  South  Australia,  during  1896,  with  map. 

The  Government  Observatory,  Adelaide, 

Meteorological  Observations  at  Perth  Observatory  and  Other  Places  in 
Western  Australia,  during  1897 ;  with  maps,  pp.  50. 

The  same,  during  1898  ;  with  maps,  pp.  84. 

Report  on  the  Latitude  and  Longitude  of  the  Perth  Observatory,  W.A. ; 

PP-  ^*  The  Government  Observatory,  Perth,  W,A. 

The  Surveyor  for  1899.    Twelve  monthly  numbers  complete. 
List  of  Licensed  Surveyors  in  New  South  Wales,  1899 ;  pp.  16. 

The  Institution  of  Surveyors,  New  South  Wales, 

Proceedings  and  Transactions  of  the  Queensland  Branch  of  the  Royal 
Geographical  Society  of  Australasia.   Vol.  XIII.,  1897-98;  pp.  87. 
The  same.    Vol.  XIV.,  ]  898-99 ;  pp.  72. 

The  Queensland  Branch  of  the  Royal  Geographical  Soc.  ofAust, 

Weekly  Weather  Reports,  1898,  November  26,  to  1899,  November  18 ; 
complete,  with  title  and  preface  for  1898. 

Monthly  Summaries  of  Observations  at  Stations  in  the  Daily  and  Weekly 
Weather  Reports,  1898,  August  to  1899,  July ;  complete. 

Quarterly  Summaries  of  the  Weekly  Weather  Report,  1899,  January  to 
March,  April  to  June,  July  to  September. 

Summary  of  the  Weekly  Weather  Report,  1898,  Vol.  XV.,  Appendix  L 

Weekly  Weather  Report,  Vol.  XV.,  Appendix  II. 
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Meteorological  Observations  al  Stations  oC  the  Second  Order  for  1895 ; 
pp.  1B4. 

Hoarlj  Means  of  the  Self-recording  Instmments  at  the  Five  Observatories 
under  the  Meteorological  Cooncil,  1895;  pp.  ziii.,  239  with 
Appendix,  pp.  83. 

Report  of  the  Meteorological  Cooncil  for  jear  ending  1898,  March  31 ; 
pp.  139. 

Indian  Meteorological  Memoirs,  Vol.  X.,  Parts  I.  and  U.;  pp.  352. 

The  Meieorologiail  Office,  London, 

Twenty-fourth   Annual    Report,  1898-99,  of    the   Oxford  University 

Observatory,  pp.  8.  i^  Oxford  University  Ohstrvaiory. 

Catalogueof  \\J/Mt  Stars,  between  Declinations  +  24^  15' and  -f  30^57', 
for  1875,  from  observations  at  theUniversity  Observatory.  Cambridge, 
£ng. ;  pp.  (10)  and  308. 

The  Cambridge  University  Observatory, 

Annals  of  the  Cape  of  Good  Hope  Observatory,  Vol.  I.,  Paut  I.  Observa- 
tions of  Comets,  1880-94 ;  pp.  ix.,  39. 

The  Astronomer  Royals  England, 

Astronomical  and  Meteorological  Observations  at  RadclifFe  Observatoij, 

Oxford,  1890  and  1891.  j^^  Radcliffe  Observatory,  Oxford, 

Precession  Tables,  adapted  to  Newcomb's  Precession  Constant  and 
reduced  to  1910.0 ;  pp.  iv..  85.  jvj^  Nautical  A  Imanac  Office. 

Report  of  the  Liverpool  Observatory,  Bidston,  Birkenhead  and  Meteoro- 
logical results  for  1898  ;  pp.  41.  xhe  Liverpool  Observatory. 

Report  of  the  Kew  Observatory  for  1898 ;  pp.  88. 

The  Kew  Observatory. 

Results  of  Meteorological  and  Magnetical  Observations  at  Stonyhurst 
College  Observatory,  with  Report  for  1898 ;  pp.  80. 

Stonyhurst  College  Observatory. 

Report  and  Results  of  Meteorological  Observations  for  1898  at  the 
Fernley  Observatory,  Southport ;  pp.  27. 

The  Fernley  Observatory,  Southport. 

Variable  Star  Notes,  Rousdon  Observatory,  Devon.  No.  4,  pp.  17,  and 
No.  5,  pp.  16,  with  diagrams. 

Meteorological  Observations.    Vol.  XV.  for  1898,  pp.  40. 

The  Rousdon  Observatory,  Devon. 

Astronomical  Observations  and  Researches  at  Dunsink  Observatory, 
Dublin ;  Part  8.  Observatory  of  Trinity  College,  Dublin. 

Report  of  Her  Majesty's  Astronomer  at  the  Cape  of  Good  Hope  for 
1898 ;  pp.  18. 

Independent  Day-Numbers  for  1901,  as  used  at  the  Royal  Observatory, 
Cape  of  Good  Hope ;  pp.  14. 

The  Royal  Observatory,  Cape  of  Good  Hope. 
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Monthly  Weather  Review,  1898,  September,  to  1899,  August,  complete. 
Toronto  General  Meteorological  Register  for  1898 ;  pp.  11. 
Report  of  the  Meteorological  Service  of  Canada  for  1896 ;  2  Vols.  pp.  796. 

The  Meteorological  Office^  Toronto, 

Report  of  the  Government  Astronomer,  Colony  of  Natal,  for  1898 ;  pp.  6. 
and  U  61.  jhe  Natal  Observatory. 

Report  of  the  Madras  Observatory  for  1898-99 ;  pp.  8,  with  diagram. 

The  Madras  Observatory. 

Observations  and  Researches  at  Hongkong  Observatory  1898 ;  pp.  20 
and  (125).  7-^^  Hongkong  Observatory. 

Second  Washington  Catalogue  of  Stars,  Epoch  1875*0,  from  Observa- 
tions 1866  to  1891 ;  pp.  Ixii,  287. 

Report  of  the  U.S.  Naval  Observatory  for  year  ended  1898,  June  80; 

PP-  1^-  The  U.S.  Naval  Observatory,  Washington. 

The  American  Ephemeris  and  Nautical  Almanac  for  1901, 1st  Ed.;  pp.631. 
The  same  for  1902;  1st  Ed.,  pp.  587.      office  of  the  American  Ephemeris. 

Fifty-third  Report  of  Harvard  College  Observatory  for  the  year  ending 
1898,  September  30 ;  pp.  14. 

Annals  of  Harvard  College  Observatory,  Vol.  XXIIL,  Part  III.  Discussion 
of  Observations  of  Meridian  Photometer,  1882-88 ;  pp.  137  to  245. 

Harvard  College  Observatory. 

Publication  of  the  Cincinnati  Observatory,  No.  14.      Catalogue  of  2080 
Stars  for  1895  ;  pp.  114.  The  Cincinnati  Observatory. 

Rutherfurd  Photographic  Measures.     Nos.  12,  13,  14,  by  H.  S.  Davis, 
Ph.  D. ;  pp.  54  to  187. 

The  Praesepe  Group.     Measurement  and  Reduction  of  the  Rutherfurd 
Photographs,  by  J.  Schlesinger ;  pp.  185  to  286. 

The  Columbia  University  Observatory. 

Bulletin  No.  4  of  the  Yerkes  Observatory. — Dedication  Address. 

Bulletin  No.  5. — Proceedings  of  the   Conference  at  the   Observatory, 

1897,  October  18-21. 
Bulletin  No.  6.— Parallax  of  the  Andromeda  Nebula ;  pp.  3. 
Bulletin  No.  7.— Spectra  of  Stars  of  Secchi's  4th  Type ;  pp.  2,  with  plate. 
Bulletin  No.  8.— Opportunities  for  Students  at  the  Yerkes  Observatory ; 

pp.  2. 
Bulletin  No.  9. — Comparison  of    Stellar  Spectra  of   the  8rd  and  4th 

Types ;  pp.  2,  with  plates. 
Bulletin  No.  10.— Period  and  Elongation  Distance  of  the  Fifth  Satellite 

of  Jupiter ;  pp.  3. 
Bulletin  No.  11.— Heat  Radiation  of  the  Stars  ;  pp.  8. 

The  Yerkes  Observatory,  Chicago. 
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Report  of  the  Yale  University  Observatory  for  1898-99 ;  pp.  21. 

Vale  University  Observatory, 

The  Field  for  Chemical  Improvement  in  the  Manufacture  of  Sugar.  By 
W.  Skaife  ;  pp.  12.  2!*^  Franklin  Institute,  Philadelphia, 

Report  of  the  Harvard  Astrophysical  Conference,  1898,  August. 

The  Observatory,  Philadelphia ,  U,S,A. 

Sunspot  Drawings  at  the  Georgetown  College  Observatory,  in  1850, 
September  20  to  November  6,  by  Father  B.  Sestini,  S.J.     44j  plates. 

2  copies.  xhe  Georgetown  College  Observatory,  U.S.A, 

Proceedings  of  the  American  Philosophical  Society,  Philadelphia.  Vols, 
for  1897,  January,  May,  December;  1898,  July,  December;  1899, 

January.  2%^  ^ merican  Philosophical  Society,  Philadelphia. 

Rapport  Annuel   de  I'Observatoire  de  Paris  pour  1898  ;  pp.  31. 

The  Paris  Observatory. 
Annales  de  TObservatoire  de  Nice.   Tome  I. ;  pp.  xxxviii.,  312,  and  Atlas. 

The  Nice  Observatory, 

Annales  de  TAUiance  Scientifique  Universelle,  1899.  Nos.  121,  122, 
123. 

Bibliothbque  Internationale.   Fascicule  Public,  par  M.  P.  Pallary ;  pp  88. 

L* Alliance  Scientifique  Universelle, 

Untersuchungen  uber  den  periodischen  Kometen  1889,  V.  1896,  VI. 
(Brooks) ;  von  J.  Bauschinger.     2  Theil ;  pp.  62. 

Planeten  Elemente  nebst  Angaben  uber  die  Oppositionen  und  Opposi- 
tions-Ephemeriden  kleiner  Planeten  fur  1899 ;  pp.  379-470. 

Genaherte  Oppositions-Ephemeriden  von  52  kleinen  Planeten  fur  1899, 
Januar  bis  August ;  pp.  17. 

Genaherte  Oppositions-Ephemeriden  von  32  kleinen  Planeten  fur  1899, 
Juli  bis  December,  pp.  12. 

Koniglichen  Ast,  RecheninstitutSy  Berlin, 

Neue  Annalen  der  K.  Sternwarte  in  Munchen.  Band  III.,  mit  9  tafeln; 
PP-  ^*2.  rjyf^g  J^unich  Observatory, 

Mittheilungen  der  Hamburger  Sternwarte,  No.  5.-  Bemerkungen  und 
Berichtigungen  zu  Carl  Rumker's  Hamburger  Stern  catalogue  1836*0 
und  1850.     2te  serie  by  R.  Schorr;  pp.  37. 

Sternwarte  Hamburg.  Bericht  des  Direktors  Professor  G.  Rumker  fur 
1897  und  1898 ;  pp.  5  und  4. 

Beobachtungen  von  Cometen  und  kleinen  Planeten  zu  Hamburg ;  pp.  8. 

The  Hamburg  Observatory, 

Eeier  zur  Einweihung  des  neuen  Kuppelbaus  und  des  grossen  Refractors 
des  Koniglichen  Astrophysikalischen  Observatoriums  auf  dem 
Telegraphenberge  bei Potsdam  am  26  August,  1899.  By  H.  C.  Vogel, 

PP-  ^^'  The  Astrophysical  Observatory,  Potsdam. 
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Anleitung  zum  Gebrauche  des  Zenitteleskops  aaf  den  Internationalen 
Breitenstationen,  von  Th.  Albrecht ;   pp.  27,  with  plate. 

Bericht  uber  den  Stand  der  Erforschung  der  Breiten-variation  im 
Schlusse  des  Jahres,  1898,  von  Th.  Albrecht ;  pp.  21. 

Ast.  Nachrichten,  No.  8532. 

Central  Bureau  der  Internationalen  Erdmessung,  Berlin-Potsdam, 

Jena  (Universitats-Sternwarte),  1898,  von  O.  Knoff ;  pp.  6. 

Jena  University  Observatory, 

Jahrbucher  der  Kdngl.  ung.  Reichs-anstalt  fur  Meteorologie  und  £rd- 
magnetismus,  Budapest.  Band  XX VL,  Theil  I,  1896  ;  Band 
XXVII.,  Theil  I.  and  III.,  1897 ;  Band  XXVIII.,  Theil  II.,  1898. 

The  Royal  Meteorological  Observatory ^  Budapest, 

Meteorologische  Termin-Beobachtungen  in  Pola  und  Sebenico ;  1898, 
Oct.,  Nov.,  Dec. 

Meteorologische  Termin-Beobachtungen  in  Pola,  Sebenico  und  Teodo, 
1899,  Jan,  Feb.,  Marz,  April,  Mai,  Juni,  Juli,  Aug.  und  Sept. 

Monatsund  Jahresubersicht  nach  den  Termin-Beobachtungen,  &c.,  1898. 

Jahrbuch  der  Meteorologischen  und  Erdmagnetischen  Beobachtungen, 
1898;  pp.  xxvi.,  165,  with  plates. 

VerofFentlichungen  des  Hydrog.  Amtes  in  Pola,  Gruppe  III.,  relative 
Schwerebestimmungen  durch  Pendel-beobachtungen.  II.  Heft,  pp. 
93 ;  Gruppe  IV.,  Erdmagnetische  Reise-Beobachtungen.    II.  Heft, 

PP-  32.  Hydrographische  Amt  in  Pola, 

Separat-Abdruck  aus  den  Naturwissenschaftlischen  Wochenschrift.  Band 
XIII.,  No.  14. 

Bulletin  de  la  Society  Beige  d' Astronomic.  Observations  de  Mars  et 
Saturne,  k  PObservatoire  Manora ;  pp.  5,  with  plates. 

Register  der  Astronomische  Bundschau  ;  pp.  14. 

The  Manora  Observatory, 

Observations  des  Etoiles  de  la  Zone  entre  75^  et  80^  de  declination  boreale 
execut^es  ^  Kasan.    Tome  III.,  pp.  75. 

Publications  VII.,  IX.,  X.,  in  Russian  text,  pp.  9, 24,  and  21  respectively. 

The  Imperial  University  Observatory,  Kasan, 

On  the  Spectra  of  Stars  of  Class  III^.,  by  N.  C.  Dun^r ;  pp.  119-132. 
Recherches  sur  Temploi  de  la  Photographic  Stellaire  k  la  determination 

des  Parallaxes  des  Etoiles  fixes.     Par  O.  Bergslrand;  pp.  ix.,  189. 
Meteoren  den  25  November,  1897,  von  T.  Rubin ;  pp.  798-806. 

The  Upsal  Observatory. 

Sulla  Eclisse  Totale  di  Luna,  del  27  Dicembre,  1898.     F.  Porro;  pp.  8. 

Ephemeridi  del  Sole  e  della  Luna  per  Torizzonte  di  Torino,  1899, 
V.  Balbi ;  pp.  19. 

Osservazioni  Meteorologiche,  1897  airOsservatorio  della  R.  Universita 
di  Torino,  G.  B.  Rizzo  e  V.  Balbi ;  pp.  53. 

The  Royal  Observatory ^  Turin* 
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Osservazioni  Astronotniche  fatte  airEquatoriale  di  Arcetri  nel  1898, 
da  A.  Abetti ;  pp.  66. 

R,  IstUuio  di  Studi  Superiori  Pratici  e  di  Perfezionamento  in  Firenu, 

Annuario  publicado  pelo  Observatorio  do  Rio  de  Janeiro,  1898 ; 
pp.  ix.,  338 ;  1899,  pp.  x.,  318.      ^^^  Observatory,  Rio  dejaneiro. 

Anuario  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  1899 ; 
pp.  490. 

Boletin  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  Tomo  II., 
No.  5 

Observaciones  Meteorologicas  practicadas  en  el  Observatorio  Astronomico 
Nacional  de  Tacubaya,  1895.     Two  copies 

The  National  Observatory^  Tacubaya, 

Memorias  y  Revista  de  la  Sociedad  Cientifica  "  Antonio  Alzate ;"  Tomo 
XII.  (1898-9),  Nos.  1,  2,  3,  4,  6,  6. 

La  Sociedad  Cientifica  ^^ Antonio  Alzaiey 

Boletin  Mensual  Meteorologico  y  Agricola  del  Observatorio  Central  del 
Estado  de  Vera  Cruz  Llave,  1897,  Die. ;  1898,  Enero,  Febrero. 

The  Central  Meteorological  Observatory,  Vera  Cruz, 

Boletin  Mensual  del  Observatorio  Meteorologico  del  Estado  de  Oaxaca, 
1898,  Julio,  Augosto,  Sept.,  Oct.;  1899,  Enero,  Febrero,  Marzo, 
Abril,  Mayo  y  Junio. 

Cuadros  Generates  y  Resumenes  de  las  Observaciones  practicadas 
durante  el  Ano  Meteorologico  de  1898-99. 

The  Meteorological  Observatory,  Oaxaca. 

Sailing  Birds  are  Dependent  on  Wave  Power.     By  L.  Hargrave;  pp.  4. 
Soaring  Machines.     By  L.  Hargrave ;  pp.  14,  with  plates.       jt^^  Author 

Presidential  Address  at  the  Annual  Meeting  of  the  N.S.W.  Branch  of  the 
British  Astronomical  Association,  1898,  October  18.  By  G.  H. 
Knibbs,  F.R.A.S. ;  pp.  16,  two  copies. 

Presidential  Address  to  the  Royal  Society  of  New  South  Wales,  1899, 
May  3.     By  Same  ;  pp.  44.  The  Author, 

The  Trigonometrical  Survey  of  New  South  Wales,  Ac.  By  T.  F.  Furber, 
F.R.A.S. ;  pp.  61,  with  maps.  y^^  Author, 

The  Surveyor,  1899,  May  17.  q,  J,  Merfield,  F,R.A,S. 

Bubonic  Plague  in  1141  B.C.  By  F.  Tidswell,  M.B.,  and  J,  A.  Dick, 
B  A.,  &c. ;  pp.  7.  J  ^.  j)ick,  B.A.,  6sfc. 

Wragge's  Australasian  Almanac  for  1899 ;  pp.  348.  The  Publishers 

A  Suggestion  for  the  Explanation  of  Stationary  Radiant  Points  of  Meteors, 
by  H.  H.  Turner,  M.A.,  &c. ;  and  Remarks  on  the  Paper  with  another 
suggested  explanation,  by  Prof.  A.  S.  Herschel,  M.A.,  &c,;  pp. 

189-19*-  nt  Authors. 


25 

British  Association  for  the  Advancement  of  Science ;  Bristol  Meeting, 
1898. — International  Conference  on  Terrestrial  Magnetism  and 
Atmospheric  Electricity ;  pp.  60. p 

The  Engineers'  Directory,  1866,  January  4. ? 

Moore's  Almanac,  1899 ;  pp.  128.  r^^  s.  J,  Johnson,  M.A. 

Remarkable  Eclipses,  4th  ed.,  revised  by  W.  T.  Lynn,  B.A.,  &c. ;  pp.  54. 
Remarkable  Comets,  7th  ed.,  revised  by  same  ;  pp.  44.         ff^^  Author, 

The  Observatory,  No.  284, 1899,  October.  f^^^^  j^  ^    q^^ 

On  Some  Photographs  of  the  Great  Nebula  in  Orion.  By  J.  E.  Keeler ; 
pp.  133-142.  The  Author. 

Measures  of  Double  Stars  in  1898.  By  R.  G.  Aitken.  Reprint  from 
Ast.  Nach.,  Nos.  3584-85.  7»^^  Author. 

Cordoba  Photographs  of  Star  Clusters.    By  B.  A.  Gould ;  pp.  538,  with 
.  charts.  p^^f^  5,  c.  Chandler. 

Mansill's  Almanac  of  Planetary  Meteorology,  1899.  The  Publisher. 

The  Astronomical  Journal,  Nos.  464,  468.        r,tA.  Innes,  F.R.A.S. 

Recherches  sur  Torigine  des  Combtes  et  les  Hypotheses  Cosmogoniques, 
par  L.  Fabry ;  pp.  29.  y^^  ^  „^^^^ 

UEtoile  Mira  Ceti  en  1898-99,  par  L.  Libert;  pp.  3.  ^^^  Author. 

Zusammenstellung  der  Kometen-Erscheinungen  des  Jahres  1898,  von 
H.  Kreutz ;  pp.  10.  The  Author. 


Origine  del  Sisteme  Planetario    Eliocentrico    Presso    I    Greci, 

G.  Schiaparelli ;  pp.  61-100.  2%^  Author. 

Vox  Urbis;  Ann.  L,  Num.  lU.  xhe  Publishing  Office,  Rome. 

Ephemerides  des  Etoiles,  par  W.  Dollen,  pour  la  Determination  de 
THeure  et  de  I'Azimut,  &c.,  pour  1899;  pp.  34.  The  Author. 


TURMKR  AND   HSXDBRSON,   PRINTERS,  864  GlORGI  StRKKT,  SyDNIY~80107. 


Errata  in  the  Report  for  1898. 

Page    8,  line    8  from  bottom— ^/^r  transits     read  stars. 
„      16,  „      6    „    top  „  Jupiter        „    Jupiter's. 

„      24,   „    10     „    top  „  obstetricia  „    Obstetricia. 
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REPORT 


OF  THE 


WINDSOR    OBSERVATORY, 


For  1900. 


Various  causes  have  combined  to  diminish  the  usual  amount  of 
annual  work.  It  will  be  seen  from  the  following  report  that  the 
work  was  mainly  done  during  the  winter  months. 

Buildings  and  Instruments. 

These  remain  as  they  were  at  the  close  of  1897,  except  that  a 
considerable  amount  of  painting  was  done. 

Adopted  Position  of  the  Observatory. 

The  following  co-ordinates  are  still  adopted,  namely : — 
Longitude  =  1  Oh.  3m.  20-5s.  E.  of  Greenwich. 
Astronomical  latitude  =  -  33*  36'  30-8". 
Height  of  barometer  cistern  above  the  local  mean  tidal 
level  =  52  feet. 

Meridian  Work. 

The  timekeeper  of  the  Observatory  during  1900  was  also 
sidereal  chronometer  yi7//«  PooU.  No.  2962,  which  was  regulated  by 
means  of  the  Cooke  and  Sons'  3-inch  transit  instrument.  For  a 
detailed  explanation  of  the  methods  employed  for  the  reduction  of 
the  transit  observations,  the  reader  is  referred  to  the  Report  for 
1890.  The  equatorial  distances  in  sidereal  time  of  the  outer  wires 
of  the  transit  system  from  the  middle  wire  as  determined  from  all 
the  transits  of  circumpolar  stars  during  1899  were  : — 

A=  +20189S.,  B=  +10-494S.,  D-  -9-319s.,  E^9-014s., 
with  a  reduction  of  +0'470s.  to  the  middle  wire  when  all  five  wires 
were  observed,   and   these   values  were  employed   and    remained 


practically  unchanged  during  1900.  The  transits  of  all  the  circum- 
polar  stars  during  1900  give  the  following  for  the  corresponding 
values : — 

A=  +20196S.,  B=  +10-497S.,  D=  -9-312s.,  E=  -19-009s., 
with  a  reduction  of  +  0'474s.  to  the  middle  wire.     These  values  will 
be  employed  for  the  reduction  of  the  observations  of  1901. 

The  following  is  a  summary  of  the  work  for  1900  : — 

Nights  on  which  the  local  time  was  determined         ...         ...  83 

Transits  observed  of  stars  with  a  declination  not  exceeding  40**  423 

Transits  of  stars  of  high  declination  observed  for  azimuth    ...  107 

{level  error          241 

collimation  error           24 

azimuth  error 75 

The  usual  table  is  here  given,  showing  the  errors  of  the  transit 
instrument  and  the  errors  and  rates  of  the  chronometer,  y^A^i  Pooie^ 
which  was  also  always  employed  in  the  extra- meridian  department. 
It  will  be  seen  that  the  inclination  of  the  rotation  axis  of  the  transit 
instrument  suffered  frequent  and  sudden  changes  during  the  year ; 
but  it  must  be  understood  that  level  observations,  three  on  the 
average,  were  taken  each  night  of  the  time  determinations.  The 
right  ascensionfof  both  clock  and  azimuth  stars  have  been  taken 
throughout  from  the  American  Ephemcris^  and  corrected  for  diurnal 
aberration.  The  sidereal  times  of  the  extra-meridian  observations 
have  been  converted  into  the  corresponding  solar  mean  times 
according  to  the  method  already  described  in  previous  reports. 
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Planets. 

NlghtBOf 
ODsenratlon. 

Comparlaons 

Jupiter 

5 

92 

(1)  Ceres 

•            « ••       ^o 

...       317 

(3)  Juno 

.*.         o 

96 

(6)  Hebe 

•  •t      Xo 

...       189 

10 

Extra-Meridian  Work. 

OccuLTATioNs  OF  Stars  BY  THE  MooN. — Tweuty-slx  phases  of 
these  phenomena  were  observed  at  the  moon's  dark  limb,  of  which 
twenty-five  were  disappearances  and  one  was  a  re-appearance. 
Altogether  1127  phases  have  been  observed  since  systematic  work 
was  commenced  in  this  department  in  1S64.  The  results  of  the 
work  for  1900  will  shortly  be  ready  for  publication. 

Planet  Observations. — The  8-inch  equatorial,  with  its  filar- 
micrometer,  has  been  employed,  with  the  following  results: — 

OomparlsoB 
Stan. 

...     p  Scorpii 
...         «/ 
6 
4 

The  observed  positions  have  been  kindly  compared  by  Mr. 
C'  J.  Merfield,  f.r.a.s.,  with  the  ephemerides,  and  the  complete 
results  have  been  forwarded  to  the  Astronomtsche  Nachrichien. 

Comet  Observations. — There  was  no  comet  well  placed  for 
observation.  A  careful  but  unsuccessful  search  was  made  on  three 
nights  for  Brorsen's  Comet  in  accordance  with  an  approximate 
ephemeris  kindly  furnished  by  Professor  Kreutz.  Late  in  the 
evening  of  December  24,  which  was  very  cloudy,  I  received  a 
telegram  from  the  Melbourne  Observatory,  announcing  the  discovery 
of  a  comet  by  Giacobini,  and  giving  its  position  for  December  20d. 
7h.  30m.  43s.  G.M.T.,  as  R.A.  =22h.  32m.  increasing  6m.  daily, 
and  N.P.D.  =112*  increasing  8'  daily.  The  sky  on  the  evening  of 
the  26th  was  beautifully  clear,  but  notwithstanding  a  careful  search 
for  a  considerable  distance  round  the  estimated  position  for  the  comet, 
I  failed  to  find  it.  On  the  evening  of  the  27th,  I  received  another 
telegram  giving  its  place  for  December  24d.  6h.  30m^  14s.  G.M.T.,  as 
R.A.  =22h.  15m.,  and  N.P.D.  =112"  45',  which  made  it  appear 
that  the  former  telegram  was  erroneous,  whereas  it  subsequently 
turned  out  that  the  right  ascension  of  the  latter  was  grossly  in  error. 
Cloudy  weather  and  strong  moonlight  prevented  a  further  search. 

OccuLTATioN  OF  JupiTER  AND  HIS  SATELLITES. — The  observa- 
tion of  this  interesting  phenomenon  with  the  8-inch  equatorial 
was  very  successful,  and  the  results  have  been  sent  to  the  Royal 
Astronomical  Society.  The  predicted  times  for  the  planet  were 
kindly  furnished  by  Mr.  C.  J.  Merfield. 
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Double-Star  Observations. — Twenty-five  pairs  of  the  most 
interesting  southern  double  stars  were  measured  with  the  8-inch 
equatorial.  Measures  were  made  on  thirty-six  nights,  707  readings 
being  taken  for  position  angle,  and  454  double  readings  for  distance. 
The  results  have  been  sent  to  the  Royal  Astronomical  Society. 

In  addition  to  the  observations  already  referred  to,  a  few 
observations  were  made  of  the  phenomena  of  Jupiter's  satellites. 

Meteorological  Observations. 

The  following  table  gives  the  meteorological  results  for  1900, 
obtained  in  a  manner  similar  to  that  explained  on  page  15  of  the 
Report  for  1898:— 


1900. 


January 

February 

March 

April 

May 

June 

July 

August 
September 
October  .. 
November 
December 


Year. 


Temperatures. 


4> 

Si 


1130 

115-9 

1083 

91-7 

78-3 

76-6 

69-3 

76-6 

86-7 

1027 

1090 

109-6 


o  s 


ll 


M 


•»*  3  3  — 


115-9 


51-7 
55-8 
46-4 
42-2 
321 
41-6 
29-2 
29-2 
35-6 
371 
529 
504 


161-6 
158-1 
155-5 
142-8 
129-9 
115-0 
1138 
127-2 
132  8 
151-2 
159-2 
157-G 


29-2     161  6 


44-9 
49-5 
400 
347 
274 
316 
252 
25-5 
32-3 
335 
48-1 
45-1 

25-2 


BainfaU. 


Inohes 
1-746 
0-836 
2214 
1-898 
6-010 
4-951 
9  597 
0773 
1105 
0-327 
3-804 
1-129 


Sill 


Incheii 
1-622 
0-818 
2-050 
1-789 
5-813 
4580 
9-220 
0-762 
1-070 
0-312 
3-532 
1000 


34-390 


32-558 


Inches 
0-340 
0-322 
0-896 
0608 
2-308 
1-727 
2689 
0-330 
0-289 
0-289 
1-413 
0*359 


2-689 


Date 
9h.a.m. 


11 
28 
31 
29 
23 

:7 

5 

27 
21 
28 
18 
24 


Julys 


In  accordance  with  the  suggestion  recorded  on  page  17  of  the 
last  Annual  Report,  I  have  had  constructed  a  Stevenson's  themo- 
meter  screen  exactly  similar  to  that  employed  at  the  Hawkesbury 
Agricultural  College.  It  has  been  placed  beside  the  old  Greenwich 
stand  employed  at  this  Observatory  during  the  past  thirty-eight  years, 
and  a  series  of  themometer  comparisons  is  now  being  conducted  in 
order  to  get  an  equation  between  the  results  derived  from  the  two 
methods  of  exposure.  I  trust  to  be  able  to  give,  in  my  Report  for 
1901,  a  table  embodying  the  results  of  these  comparisons.  The 
readings  in  the  Greenwich  stand  are,  as  anticipated,  considerably 
higher  than  those  in  the  Stevenson's  screen. 

The  following  is  a  statement  of  the  floods  and  freshes  that  have 
occurred  at  Windsor  during  the  years  1898, 1899,  and  1900.   It  may 
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be  regarded  as  a  continuation  of  the  Catalogue  for  42  years,  published 
at  the  close  of  my  Meteorological  Observations  for  1891-97  :— 

1898. 
A  flood  occurred  in  the  night  of  February  15  -  16 ;  it  rose  to  a 
height  of  31-7  feet  above  the  local  mean  tidal  level.     Slight  freshes- 
occurred  on  or  about  January  27,  May  6,  June  10,  23,  27.  August  7^ 
September  5,  and  October  22. 

1899. 
Flood  at  Mulgrave  and  some  water  in  the  Peninsula  on  July  13. 
A  large  flood  at  Mulgrave  and  considerable  portion  of  the  Peninsula 
inundated  on  August  13 ;  the  height  was  22-2  feet.  Another  flood 
attained  its  maximum  on  August  24.  It  rose  to  a  height  of  26*T 
feet ;  the  Observatory  Hill  was  not  quite  surrounded. 

1900. 
Slight  freshes  on  or  about  February  16,  April  5,  and  June8.  A  small 
flood,  with  two  maxima,  on  May  24  and  26.  The  River  and  South 
Creek  rose  rapidly  on  July  5,  and  a  flood,  which  is  the  third  in  order 
of  descending  magnitude  for  the  past  46  years,  attained  its  maximum 
early  in  the  morning  of  the  7th.  It  rose  to  a  height  of  46-2  feet  above 
the  mean  tidal  level,  and  threatened  the  Observatory  buildings.  The 
floors  of  the  main  observatory  and  of  the  circular  equatorial  roon^ 
were  only  2 1  and  7  inches  respectively  above  the  flood  level.  In 
consequence  of  the  rapid  rise  of  the  flood  at  the  beginning,  the 
currents  were  unusually  strong,  and  much  fencing  was  destroyed. 
There  was  a  small  flood  at  Mulgrave  on  July  21 ;  and  a  fresh  in  the 
Creek  for  some  days  preceding  November  24. 

Publloatioiis. 

The   following   papers  have   been   published   in   astronomical 
journals  since  the  issue  of  the  last  annual  Report : — 

Star  Occultations  by  the  Moon,  Observed  in  1899. — 
Astronomische  Nachrichten^  Band  CLIII.,  p.  69. 

Equatorial  Comparisons  of  Minor  Planets  (4)  Vesta  ani> 
(7)  Iris  in  1899. — Royal  Astronomical  Society's  Monthly 
Notices,  Vol.  LX.,  p.  566. 

Observations  of  Phenomena  of  Jupiter's  Satellites  im 
1898  and  1899.—-^  A,S,  Monthly  NoHces,  Vol.  LX.,  p.  620. 

On  the  Variable  Star  iy  Argus. — The  Observatory ^WoL  XXII I.» 
p.  256. 
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Observations  Recently  Utilised. 

It  was  mentioned  under  this  heading  in  the  last  Report  that 
the  local  observations  of  Comets  VII.,  1898,  and  I.,  1899,  were 
extensively  used  by  Mr.  C.  J.  Merfield  in  his  determinations  of 
provisional  orbit-elements  of  these  bodies.  Since  the  publication  of 
the  last  Report,  however,  Mr.  Merfield  has  published  a  definitive 
orbit  of  the  former  comet  in  Nos.  3684  and  3685  of  the  Astronomische 
Nachrichten,  The  local  observations  form  a  very  large  proporti6n 
of  the  data  employed  in  the  investigation.  Owing  to  the  very  large 
number  of  published  positions  of  this  comet,  the  definitive  in- 
vestigation has  been  exceedingly  laborious,  and  the  author  is  to  be 
congratulated  on  its  successful  issue.  It  is  a  work  which  cannot 
fail  to  be  appreciated  by  astronomers,  and  it  will  form  an  important 
item  in  our  local  astronomical  literature.  It  plainly  shows  that  if 
the  author  be  only  blessed  with  good  health,  and  the  necessary 
opportunities,  he  will  have  a  brilliant  astronomical  career  before 
him,  and  one  which  will  do  honour  to  the  State  of  ^hich  he  is  a 
member. 

The  Library. 

It  will  be  seen  from  the  list  which  follows  of  donations  for 
1900,  that  the  Library  has  been  increased  by  contributions  from  52 
public  institutions  and  12  private  individuals.  For  these  contribu- 
tions the  proprietor  returns  his  best  thanks,  and  he  only  regrets  that 
in  consequence  of  his  establishment  being  but  a  private  one,  he  is 
unable  to  meet  such  kindly  consideration  with  an  adequate  return. 

Oonolnsion. 

All  the  observations  and  reductions,  both  astronomical  and 
meteorological,  have  been  made  by  the  proprietor.  The  year  1901 
will  be  devoted  mainly  to  the  observation  of  double-stars,  and  as  a 
guide  to  this  work  he  will  gladly  avail  himself  of  the  splendid 
Reference  Catalogue  of  Southern  Double-Stars,  compiled  by  Mr. 
R.  T.  A.  Innes,  f.r.a.s.,  of  the  Royal  Observatory,  Cape  of  Good 
Hope. 
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PRESENTS   RECEIVED   FOR   THE   LIBRARY   DURING 

THE  YEAR  1900. 


[Note. — The  names  of  the  Donors  are  printed  in  italics.] 


Results  of  Rain,  River,  and  Evaporation  Observations  in  New  South 

Wales  in  1898;  pp.  Iv.,  235,  with  maps,  etc. 
Current  Papers,  No.  4,  by  H.  C.  Russell,  c.m.g.,  &c.,  pp.  145-  149, 

with  tables  and  plates.  The  Government  Observatory,  Sydney. 

The  Surveyor  for  1900.— Jan.  22,  Feb.  24,  March  27,  April  30,  May 

^   21,  lune  28,  July  25,  Aug.  28,  Sept.  21,  Oct.  31,  Nov.  30. 

^i<c*^^  7 he  Institution  of  Surveyors,  N.  S.  IVaies. 

Tweniy-fourth  Annual  Report  of  the  Melbourne  Observatory,  1899, 
March  1,  to  1900,  March  31,  pp.  8. 

Results  of  Observations  in  Meteorology  and  Terrestrial  Magnetism 
at  Melbourne  Observatory,  and  Other  Places  in  Victoria,  for 
Half-Vears  ended  1898,  Dec.  31;  1899,  June  30;  and  1899, 
Dec.  31 ;  pp.  43,  48,  49.     The  Government  Observatory,  Melbourne. 

» 

Meteorological  Observations  at  Adelaide  Observatory   and  Other 

Places  in  South  Australia  and  the  Northern  Territory  during 

1897  ;  pp.  xiv.,  95,  77,  with  maps. 

The  Government  Observatory,  Adelaide. 
Queensland  Geographical  Journal  (new  series)  15th  Session,  1899  - 

1900,  Vol.  XV.,  pp.  141,  with  maps. 

The  Queensland  Branch  of  the  R,  Geographical  Society  of  Australasia. 

Weekly  Weather  Reports,  1899,  Nov.  25,  to  1900,  Nov.  17,  complete, 

with  Title  and  Preface  for  1899;  Vol.  XVI. 
Monthly  Summaries  of  Observations  at  Stations  in  the  Daily  and 

Weekly  Weather  Reports   for    1899,  August,  to  1900,  July; 

complete. 
Quarterly  Summaries  of  the  same,  1899,  Oct.  -Dec;  1900,  Jan.  ~ 

March,  and  April  -  June. 
Quarterly  Summary  of  the  Weekly  Weather  Report,  l900. 
Summary  of  the  Weekly  Weather  Report,  1899 ;  Values  for  the 

year. 
Weekly  Vweather  Report :  Rainy  Days  during  1899. 
Diurnal  Range  of  Rain  at  the  Seven  Observatories  of  the  Metero- 

logical  Office,  1871-90,  by  R.  H.  Scott,  f.r.s.,  &c.;  pp.  48. 


15 

Meteorological  Observations  at  Stations  of  the  Second  Order,  for 
1896 ;  pp.  186,  with  maps. 

Report  of  the  Meteorological  Council  for  the  Year  1899,  March  31; 
pp.  136. 

Report  of  the  International  Meteorological  Committee,  St.  Peters- 
burg, 1899;  pp.  110. 

Hourly  Means  of  Readings  of  the  Self-Recording  Instruments  at 
the  Five  Observatories  under  the  Meteorological  Council,  1896; 
pp.  xi.,  239. 

Indian  Meteorological  Memoirs,  Vol.  X.,  Parts  III.  and  IV. 

The  Mtteorological  Office^  London, 

Annals  of  the  Royal  Observatory,  Cape  of  Good  Hope,  Vol.  II., 

Part  II. :  Reference  Catalogue  of  Southern  Double-Stars,  by 

R.  T.  A.  Innes,  f.r.a.s.;  pp.  xvi.  A.,  314  A. 
Catalogue  of  2798  Zodiacal  Stars  for  1900 ;  pp.  77. 
Catalogue  of  3007  Stars  for  1890,  from  Observations  at  the  Royal 

Observatory,  Cape  of  Good  Hope,  1885  -  1895,  with  Sundry 

Appendices  ;  pp.  xliv.,  263. 

The  Lords  Commissioners  of  the  Admiralty^ 

Twenty-fifth  Report  of  the  Oxford  University  Observatory,  1899  - 
19^^-  The  Oxford  University  Observatory, 

Astronomical  Observations  and  Researches  at  Dun  sink  Observatory 
of  Trinity  College,  Dublin;  9th  Part,  pp.  xii.,  75. 

The  Dunsink  Observatory, 
Report  of  the  Liverpool*  Observatory,  Bidston,  Birkenhead,  and 
Meteorological  Results  for  1899,  pp.  51. 

The  Liverpool  Observatory, 
Report  of  the  Kew  Observatory  fo»*  1899;  pp.  35. 

The  Kew  Observatory. 
Report  of  the  Temple  Observatory,  Rugby,  for  1899  ;  pp.  3. 

The  Temple  Observatory. 
Results  of  Meteorological  and  Magnetical  Observations  at  Stony- 
hurst  College  Observatory  for  1899  ;  pp.  83. 

Stonyhurst  College  Observatory, 
Report  and   Results  of  Meteorological  Observations   for  1899  at 
Fernley  Observatory,  Southport ;  pp.  28,  with  plates. 

The  Fernley  Observatory^  Southport, 
Variable  Star  Notes,  No.  6:  Observations  of  T.  and  R.  Cassiopeiae; 

pp.  16,  with  diagrams. 
Meteorological  Observations  at  Rousdon  Observatory,  for  1899 ; 
Vol.  XII.,  p.  32.  ^^  Rousdon  Observatory,  Devon 

Report  of  the  Royal  Observatory,  Cape  of  Good  Hope,  for  1899, 

pp.  18. 
Independent  Day-Numbers  for  1902,  as  used  at  the  Royal  Observa- 
tory, Cape  of  Good  Hope  ;  pp.  14. 

The  Royal  Observatory,  Cape  of  Good  Hope, 
Monthly   Weather   Review,    1899,   September,  to   1900,   August, 

complete. 
Toronto  General  Meteorological  Register  for  1899;  pp.  11. 

The  Meteorological  Office,  Toronto, 
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Madras  Meridian  Circle  Observations,  Vol.  IX.:  General  Catalogue 

of  5303  Stars  for  1875  ;  pp.  xxviii.,  3U. 
Report  on  the  Kodaikanal  and  Madras  Observatories  for  1899  - 

1900  ;  pp.  18.  The  Madras  Observatory, 

Observations  at  the  Hongkong  Observatory  in  1899;  pp.  13  (139). 

The  Hongkong  Observatcry, 
Report  of  the  U.S.  Naval  Observatory  for  Year  ended    1899,  June 

30;  pp.  27.  j^  ^s.  Naval  Observatory,  Washington. 

Astronomical  Tables  for  the  Use  of  the  American  Ephemeris  and 
Nautical  Almanac:  Vol.  VII ,  Part  III.,  Tables  of  Uranus,  by 
S.  Newcomb  ;  pp.  287  to  416.  Also,  Vol.  VII.,  Part  IV.,  Tables 
of  Neptune,  by  S.  Newcomb  ;  pp.  417  to  471. 

Total  Eclipse  of  the  Sun,  1900,  May  28:  Suppl.  to  the  American 
Ephemeris  for  1900 ;  pp.  32  with  maps. 

The  American  Ephemeris  and  Nautical  Almanac  for  1903, 1st  Ed., 

pp.  691.  Office  of  the  American  Ephemeris, 

m 

Fifty-fourth  Annual  Report  of  Harvard  College  Observatory  for 
Year  ended  1899,  Sept.  30 ;  pp.  13,  with  plates. 

Annals  of  the  Harvard  College  Observatory,  Vol.  XXXII.,  Part  II : 
Visual  Observations  of  the  Moon  and  Planets;  pp.  117  to 
317,  with  plates.  Vol.  XXXIII.,  containing  Miscellaneous 
Researches  during  1894-1899,  pp.  287.  And  Vol.  XLIV., 
Part  I.,  Photometric  Revision  of  the  Harvard  Photometry 
during    1891-1894;    pp.   110. 

The  Harvard  College  Observatory. 

Bulletin  of  the  Yerkes  Observatory,  No.  12  :  Carbon  in  the  Chromo- 
sphere; pp.  3.  No.  13:  Variable  Star  Observations  with  the 
12-inch  and  40-inch  Refractor;  pp.  52  to  54.  No.  14:  Observa- 
tions of  the  Total  Solar  Eclipse  of  1900,  May  28,  at  Wadesboro, 
N.C. ;  pp.  80  to  89,  with  plates.  And  No.  15  :  Photographs  of 
Star  Clusters  with  the  40-inch  Visual  Telescope;  pp.  161  to 
163,  with  plate. 

First  Annual  Report  of  the  Yerkes  Observatory  for  the  Year  ended 

1898,  Sept.  30;  pp.  11. 

Publications  of  the  Yerkes  Observatory.,  Vol.  I.,  1900:  General 
Catalogue  of  1290  Double  Stars,  discovered  by  S.  W.  Burnham, 
1871  to  1899,  with  Measures;  pp.  xxx.,  296. 

The  Yerkes  Observatory. 
The  Pressing  of  Steel,  with   especial   reference  to  Economy  in 

Transportation,  by  H.  V.  Loss,  m.e.  ;  pp.  21. 
What  is  Parianite  ?  by  S.  F.  Peckham ;  pp.  21. 

The  Franklin  Institute,  Philadelphia. 
Proceedings  of  the  American  Philosophical  Society,  Vol.  XXXVIII., 

1899,  Dec;  pp.  133  to  196,  with  plates.     And  Vol.  XXXIX., 

1900,  Jan.  to  March;  pp.  125,  with  plates. 

The  American  Philosophical  Society. 
The  Astronomical  and  Astrophysical  Society  of  America,  Second 
Meeting,  New  York,  1900;  pp.  64. 

The  Astronomical  and  Astrophysical  Society  of  America. 

Rapport  Annuel  sur  TEtat  de  TObservatoire  de  Paris,  pour  1899  ; 

pp.  34.  The  Paris  Observatory. 
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Annales  de  TAlliance  Scientifique  Universelle,  1899:  Nos.  125  and 

126.  L' Alliance  ScUntifiqiu  Universelle. 

Genaherte  Oppositions-Ephemeriden  von  67  kleinen  Planeten  fur 

1900,  Januar  bis  August ;  pp.  23.    Und  von  40  kleinen  Planeten 

fur  1900,  Juli  bis  December ;  pp.  14. 
Planeten -Eleinente  nebst   Angaben   tiber    die   Oppositionen   und 

Oppositions-Ephemeriden  kleiner  Planten  fur  1900 ;  pp.  383 

*^  ^^®-  Konig.  A  St.  RecheninsUtut,  Berlin. 

Publicationen  der  Stern warte  in  Kiel,X.:  Ueber  die Zeitbestimmung 
im  Verticale  des  Polsternes,  von  P.  Harzer ;  pp.  74. 

The  Royal  Observatory,  Kiel, 
Annalen  der   Kaiserlichen  Universitats-Stern warte  in  Strassburg. 

Zweiter  Band.  ^^  University  Observatory,  Strassburg. 

Astronomische  Beobachtungen  auf  der  Koniglichen  Universitats- 
Sternwarte  zu  Konigsberg.     Abtheilungen  38  and  39. 

Tke  University  Observatory,  Konigsberg, 

Bericht  uber  den  Stand  der  Erforschungf  der  Breiten  variation  am 

Schlusse  des  Jahres,  1899,  von.  Th.  Albrecht ;  pp.  26,  with  plate. 

Central  Bureau  der  Internationalen  Erdmessung,  Berlin- Potsdam, 

Mittheilungen  der  Hamburger  Sternwarte,  No.  6.     Beobachtungen 

der  Zone  80**  bis  SV  nordlichen  Declination;  pp.  155. 
Sternwarte  Hamburg.     Bericht  von  Dr.  R.  Schorr,  aus  dem  Jahr- 

buch   der    Hamburgischen  Wissenschaftlichen  Anstalten  fiir 

1899  ;  pp.  8.  The  Hamburg  Observatory, 

Jena  (Universitats-Sternwarte).     Bericht,  1899;  pp  2. 
Hermann   Struve,  Beobachtungen   der   Saturnstrabanten   am  36 

zolligen  Pulkowaer  Refractor,  von  O.  KnofF ;  pp.  268  to  288. 

The  University  Observatory,  /ena, 
Publicationen  der  v'Kuffner'schen  Sternwarte  in  Wien,  Band  V. 

von  Kuffner^s  Sternwarte,  Vienna, 
Beobachtungen  angestellt  am   astrophysikalischen  und    meteoro- 

logischen  Observatorium  in  O'Gyalla,  1896,  1897,  und  1898. 

Banden  XIX.,  XX.,  and  XXL,  with  plates. 

The  Observatory,  O^Gyalla. 
Jahrbuch  der  meterologischen  und  erdmagfnetishchen  Beobachtun- 
gen,  Band  IV.     Beobachtungen,    1899;    pp.  vii.,    180,  with 

diagrams. 
Resultate  aus  den  Meteorologischen  Beobachtungen  in  Pola,  von 

1867  bis  1897  ;  pp.  xxxix.,  96,  with  diagrams. 
Meteorologische  Termin- Beobachtungen   in    Pola,  Sebenico,  und 

Teodo:  1899,  Oct.-Dec;  1900.  Jan.  Sept. 
Monats  und  Jahresdbersicht  nach  den  Termin-Beobachtungen  in 

Pola,  &c.,  1899.  Hydrographische  Amt  in  Pola. 

Magnetische  und  Meteorologische  Beobachtungen  am  der  K.  K. 

Sternwarte  zu  Prag  im  1899;  pp.  xvii.,  41. 

The  Imperial  Observatory,  Prague, 
Thatigkeit  der  Manora  Sternwarte  im  Jahre,  1898 ;  pp.  129  -  134. 

The  Manora  Observatory, 
Societ6  de  Physique  et  d'histoire  naturelle  de  Geneve.     Seance  du 

IreFevrier,  1900;  pp.  13.  The  Geneva  Observatory, 
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Publications  of  the  Astronomical  Laboratory  at  Groningen:  No.  1» 
The  Parallax  of  248  Stars  around  B.D.  +35.4013,  contained 
on  Photographs  by  Prof.  A.  Donner,  measured  and  discussed 
by  Prof.  J.  C.  Kapteyn ;  pp.  98.  Nos.  2  and  3 :  On  the  Systematic 
Di£ference  depending  on  Galactic  Latitude,  between  the  Photo- 
graphic and  Visual  Magnitudes  of  the  Stars,  by  W.  De  Sitter  ; 
and^  On  Isochromatic  Plates,  by  same  ;  pp.  26. 

The  Astronomical  Laboratory,  Groningen^ 

Ephemeridi  del  Sole  e  della  Luna  per  Torrizonte  di  Torino,  by  L. 
Gabba,  1900  and  1901 ;  pp.  21  and  18. 

Le  Ore  di  Sole  Rilevate  a  Torino  mediante  TEliofanometro  nel  1896 
-  98,  Dr.  L.  Camera  ;   pp.  19,  with  plates. 

Osservazioni  Meteorologiche  fatte  all'Osservatorio  della  R.  Univer- 
sita  di  Torino,  1898  and  1899  ;  pp.  53  and  63. 

Sul  Movimento  non  Perturbato  di  un  Pianeta  intorno  al  Sole  nota 
di  F.  Porro  ;  p.  1 1 .  7^  University  Observatory,  Turm. 

Pubblicazioni  del  Reale  Osservatorio  di  Brera  in  Milano,  No. 
XXXIX.:  Determinazione  della  Diiferenza  di  Longitudine  tra 
Napoli e  Milano,  1888;  pp.  138.  No.  XL.,  Parte  III :  Al-Battani 
sive  Albatenii  Opus  Astronomicum,  a  C.  A.  Nallino. 

The  Royal  Observatory,  Brera,  Milan. 

Pubblicazioni  del  R.  Istituto  di  Studi  Superiori  Pratici  e  di  Per- 
fezionamento  in  Firenze,  Fascicolo  No.  11 :  Ozzervazioni 
Astronomiche  fatte  al  Piccolo  Meridano  di  Arcetri  da  6. 
Viaro;  pp.33.  Fascicolo  No.  12:  Osservazioni  Astronomiche 
fatte  airEquatoriale  di  Arcetri  nel  1899,  da  A.  Abetti;  pp.76. 
R,  Istituto  di  Studi  Superiori  Pratici  e  di  Perfezionamento  in  Firenze, 

AirAstronomo.  G,V.  Schiaparelli,  30  Giugno,  1860  —  30  Gi^no, 
1890;  pp.  84.  The  Observatory,  Padua. 

Pubblicazioni  deirOsservatorio  privato  di  Collurania  (Teramo) 
No.  2:  Studio  sulla  Variazione  della  Latitudine  di  Collurania; 
II  Metodo  di  Tietjen  per  la  Correzione  dell'  orbita  di  un 
pianeta;  Applicazione  del  metodo  di  Tietjen  a  Vincentina 
(366),  e  Vaticana  (416);  pp.  72.  No.  3:  Nuovo  osservazioni 
di  Marte  (1898-1899),  V.  Cerulli;  pp.  200,  with  plates. 

The  Private  Observatory  of  V.  Cerullt,  Teramo, 

Memorias  y  Revista  de  la  Sociedad  CientiBca  **  Antonio  Alzate"; 

TomoXII.,  N0S.7,  8,  9,10,11,  12;  Tomo  XIV.,  Nos.  1,2,3,4. 

La  Sociedad  Cientifica  ^^ Antonio  Alzatc,** 
Eclipses  du  Soleil  Interieur;  pp.  15,  with  coloured  plate. 

Instituto  Solar  Intemacional,  Uruguay, 
Boletlne  Mensal  do  Observatorio  do  Rio  de  Janeiro,  1900,  Janeiro, 
Fevereiro,  Marco,  Abril;  pp.  72. 

The  Observatory,  Rio  de  Janeiro. 
Boletin  Mensual  Meteorologico  y  Agricola  del  Observatorio  Central 
del  Estado  de  Vera  Cruz  Llave,   1898,  Marzo,  Abril;    1899, 
Enero;  1900,  Enero. 

The  Meteorological  Observatory,  Vera  Crux, 
Boletin  Mensual  del  Observatorio  Meteorologico  del   Estado  de 
Oaxaca.     Tome  III.,  No.  7;  and  Tome  IV.,  Nos.  1  and  2. 

The  Meteorological  Observatory,  Oaxaca, 


19 

Observations  on  the  Determination  of  Drought  Intensity,  by  G.  H. 

Knibbs,  f.r.a.s.  ;  pp.  69  to  85. 
Some  Applications  and  Developments  of  the  Prismoidal  Formula, 

by  same;  pp.  129  to  145.  The  Author. 

Orbit-Elements  of  Comet  I.,  1899  (Swift),  by  C.  J.  Merfield,  f.r.a.s.; 

pp.  177  -  192,  two  copies. 
The  Surveyor,  1900.  March  27.  C.J.  Merfield,  F.R.A.S. 

Anniversary  Address,  by  W.  H.  Hamlet,  before  the  Royal  Society 

of  N.  S.  Wales,  1900,  May  2;  pp.  35.  The  Author. 

Nathan's  Weather  Forecast  for  1900;  sheet,  2  copies.     The  Author. 
Notes  on  Temperature  Observations  at  Dunsink  Observatory  during 

the  Eclipse  of  the  Sun,  1900,  May  28,  by  C.  Martin;  pp.  362  - 

364,  with  plate.  The  Author. 

On  the  Brightness  of  the  Corona  of  1893,  April  16.     Preliminary 

Notes,  by  H.  H.  Turner,  m.a.,  &c.;  pp.  403-409. 
A  Suggestion  for  the  Explanation  of  Stationary  Radiant  Points  of 

Meteors,  by  same;  pp.  139-151. 
Note  on  Dr.  Gill's  Paper  "On  a  New  Instrument  for  Measuring 

Astrophotographic  Plates,  by  same;  pp.  133-  139. 
On   the   Distribution   of  Stars    Photographed   at  the   University 

Observatory,   Oxford,    for    the   Astrographic    Catalogue    for 

Zones  +25'  to  +29%  by  F.  A.  Bellamy;  pp.  11  -  17. 
On  the  Variation  of  Personal  Equation  with  Stellar  Magnitude  in 

Observations  made  at  Cambridge,  Berlin,  and  Greenwich,  &c., 

by  H.  H.  Turner,  m.a.,  &c.  ;  pp.  1  -  12. 
Observations  of  the  Leonids  of  1899  at  the  University  Observatory, 

Oxford,  by  same;  pp.  163-  165. 
On  the  Proper  Motions  of  Berlin  B  Nos.  5072  and  5073,  by  F.  A. 

Bellamy;  pp.  125-127. 
Some  Suggestions  for  the  Explicit  Use  of  Direction  Cosines  or 

Rectangular  Co-ordinates  in  Astronomical  Computations,  by 

H.  H.  Turner,  m.a.,  &c.;  pp.  201  -  210. 
On  a  Simple   Method  of  Comparing  the  Bonn  Durchmusterung, 

with  Photographic  Plates,  by  same;  pp,  427  -  433. 
On  Stationary  Radiants  of  Meteors,  by  same;  pp.  449  -  458. 
On  the  Alleged   Rotation  of  the  Spiral  Nebula  51  Canum  Venati- 

corum,  by  same;  pp.  529  -  531. 

Professor  H,  H.  Turner,  M.A.,  F.R.S.,  S*c. 
A  List  of  47  New  Double  Stars  and  Measures  of  204  Double  Stars, 

by  R.  G.  Aitken ;  pp.  161-170.  The  AutJtor. 

Observations  of  Double  Stars  with  the  26-inch  Equatorial  at  the  U.S. 

Naval  Observatory,  by  S.  J.  Brown ;  pp.  329  -  350.     The  Author. 

Mansill's  Almanac  of  Planetary  Meteorology  for  1900.    The  Author. 

Une  Nuit  a  TObservatoire  du  Puy-de-Dome,  10-11  Aout,  1899,  par 

L.  Libert;  pp.  4. 
G.  V.  Schiaparelli  et  W,  F.  Denning,  par  L.  Libert;  pp.  12. 

The  Author. 
Zusammenstellung  der  Kometen-Erscheinungen  des  Jahres  1899, 

von  H.  Kreutz;  pp.  69-79;  2  copies.  The  Author. 

Osservazioni  Astronomiche  e  Fisiche  sulla  Topografia  Constitu- 

zione  del  Pianeta  Marte  durante  I'opposizione  del  1888,  G.  V. 

Schiaparelli;  pp.  114,  with  plates.  The  Author. 


ERRATA    IN    THE    REPORT    FOR    1899. 


Page  7.     Opposite  to  April  16  inseH  W.  after  19  Leon  is  Minoris. 

„      12  and  13.    At  the  head  of  the  last  column  but  two  for  Transit 
read  Transits. 

„     21,  line  20  from  top,  for  Part  III.,  read  Part  II. 
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It  will  be  seen  from  the  following  Report  that   the  work  for  1901 
shows  a  considerable  increase  on  that  of  the  year  preceding. 

Buildlngrs  and  Instruments. 

There  is  nothing  to  add  under  this  head  ;  but  it  will  be  well  to 
furnish  anew  a  list  of  the  Instruments  with  which  the  Observatory 
is  equipped.     They  are  as  follow  : — 

Transit  Instrument  (by  Cooke  and  Sons,  of  York)  of  3  inches 
aperture  and  36  inches  focal  length,  with  striding  level,  whose 
divisions  are  each  equal  to  0'8",  and  various  eye-pieces. 

Two  Eight-day  Sidereal  Box  Chronometers  (one  by 
Parkinson  and  Frodsham,  No.  1042,  and  the  other  by  John 
Poole,  No.  2962),  both  beating  half-seconds. 

Equatorial  Refractor  (by  Grubb,of  Dublin,  1882)  of  8  inches 
aperture  and  115  inches  focal  length,  driven  by  clockwork,  with 
filar-micrometer  and  various  eye-pieces  by  the  same  maker. 

Equatorial  Refractor  (by  Cooke  and  Sons,  of  York)  of 
H  inches  aperture  and  70  inches  focal  length,  with  position  and 
distance  filar-micrometer  and  various  eye-pieces  by  the  same 
makers.  The  micrometer  is  also  adapted  to  the  8-inch 
instrument. 

Two  Ring  Micrometers  and  a  Square  Bar  Micrometer, 
adaptable  to  both  the  equatorials. 

Portable  Refractor  (by  Chas.  Jones,  of  Liverpool)  of  3 J  inches 
aperture  and  48  inches  focal  length. 

5-inch  Theodolite,  7|-inch  Sextant,  and  other  minor 
appliances. 

For  a  complete  description  of  the  various  Instruments,  the 
reader  is  referred  to  the  History  and  Description  of  the  Observatory, 
published  in  1887. 


Position  of  the  Observatory. 

This  is  still  adopted  as — 

Longitude=10h.  dm.  20'5s.  E.  of  Greenwich. 

Astronomical  latitude  =  -  33'  36'  30-8'. 

Height  of  barometer  cistern  above  the  local  mean  tidal 
level  =  52  feet. 

Meridian  Work. 

This  was  done  by  means  of  the  chronometer  John  Poole, 
No.  2962,  and  the  3-inch  Cooke  and  Sons'  transit  instrument. 
A  detailed  explanation  of  the  methods  employed  for  the  reduction 
of  the  ttansit  observations  will  be  found  in  the  Reports  for  1888, 
1889,  and  1890.  The  equatorial  distances  in  sidereal  time  of  the 
outer  wires  of  the  transit  system  from  the  middle  wire,  as  determined 
from  all  the  transits  of  circumpolar  stars  during  1900,  were : — 

A  =  +  20-196S.,   B  =  +  10-497S.,   D  =  -  9-312s.,    E  =  -  19009s., 

with  a  reduction  of  +0  474s.  to  the  middle  wire  when  all  five  wires 
were  observed,  and  these  values  were  employed  and  remained 
sensibly  constant  during  1901.  The  transits  of  all  the  circumpolar 
stars  during  1901' give  the  following  for  the  corresponding  values :  — 

A=+20-191s.,    B=+10-488s.,   D= -9-322s.,   E=  -  19-OOOs., 

with  a  reduction  of  +0-47  Is.  to  the  middle  wire. 

The  fallowing  is  a  summary  of  the  work  in  this  department  for 
1901  :— 

Nights  on  which  the  local  time  was  determined          106 

Transits  observed  of  stars  with  a  declination  not  exceeding  40*  479 

Transits  of  stars  of  high  declination  observed  for  azimuth     ...  109 

I  level  error            288 

Separate  determinations  of  <  collimation  error 27 

(  azimuth  error      78 

The  following  Table  exhibits  the  errors  of  the  transit  instrument 
and  the  errors  and  rates  of  the  chronometer  John  Poole^  which  was 
also  always  employed  in  the  extra-meridian  department.  It  will  be 
seen  that  the  level  errors  throughout  the  year  were  remarkably 
steady,  as  compared  with  the  preceding  few  years.  This  steadiness 
was  doubtless  due,  in  a  great  measure,  to  the  circumstance  that  the 
year  was  a  remarkably  dry  one.  The  places  of  the  clock  and 
azimuth  stars  have  been  taken,  as  heretofore,  from  the  American 
Ephemeris. 
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Extra-Meridian  Work. 

Planbt    Observations. — The    following  differential    measures 
were  made  with  the  8-inch  equatorial  and  its  filar-micrometer : — 

Venus     4         ...         54         ...         3 


6  ...  60 

9  ...  114 

10  ...  136 

4  ...  47 


2 
5 
5 

2 


known  clock 


(1)  Ceres 
(11)  Parthenope 
(18)  Melpomene 
(78)  Diana      ... 

Two  of  the  stars  compared  with  Venus  were  the  well- 
stars  \p  and  /4'  Sagittarii.  The  resulting  places  of  Venus  and  Ceres 
have  been  kindly  compared  by  Mr.  Merfield  with  the  ephemerides 
of  the  Nautica/  Almanac,  He  has  also  compared  the  results  for 
Parthenope  with  the  Berliner  Jahrbuch.  and  those  for  Diana  with 
Michajlovski's  ephemeris  received  from  the  Kasan  Observatory. 
Melpomene  was  detected  and  observed  with  the  help  of  the  opposi- 
tion position  given  in  the  Jahrbuch^  and  an  approximate  ephemeris 
provided  by  Mr.  Merfield.  The  results  for  the  planets  have  been 
forwarded  to  the  Astronomische  Nachrichten. 

Comet  Observations. — On  the  evening  of  April  24  I  received 
from  the  Government  Astronomer  at  Sydney  a  telegram  informing 
me  that  a  large  comet  was  reported  as  visible  due  east  a  little  before 
sunrise.     I  had  a  few  glimpses  of  it  on  the  following  morning  between 
clouds,  but  the  weather  became  so  persistently  bad  that  I  was  unable 
to  get  another  view  of  it  till  the  evening  of  May  3.     In  consequence 
of  clouds,  three  hasty  comparisons  only  could  be  obtained,  but  the 
sky  for  a  long   period  subsequently  was,   with  few  interruptions, 
favourable  for  observation  of  the  stranger.     As  the  comet  was  hidden 
from  the  large  equatorial  by  the  main  building  of  the  Observatory, 
the  4^-inch  equatorial  and  square  bar  micrometer  were  employed 
till   May  19,  when  observations  were   commenced  with  the  large 
instrument  and  continued  till  June  13.     The  comet  then  became 
faint  in  the  strong  twilight.     The  comet's  places  were  obtained  on 
32  evenings,  the  number  of  comparisons  being  273,  and  of  the  com- 
parison stars  39.     The  complete  results  have  already  appeared  in 
the  Astronomische  Ncuhrichten. 

Encke's  comet  was  unsuccessfully  sought   for  in  the  strong 
twilight  on  October  2  and  8. 


11 

Double-Star  OBSBRVATioNS.-*Twenty  evenings  have  been 
devoted  to  this  work,  during  which  measures  have  been  taken  of 
twenty-eight  pairs  of  southern  double  stars,  comprising  535  settings 
for  position  angle  and  276  double  settings  for  distance.  The 
measures  have  been  reduced  and  sent  to  the  Royal  Astronomical 
Society. 


Meteorologloal  Observations. 

The  following  table  exhibits  the  meteorological  results  for  1901, 
obtained  in  the  same  way  as  the  corresponding  values  for  1898, 1899, 
and  1900.  The  comparisons  of  thermometers  in  the  Greenwich  and 
Stevenson's  stands  referred  to  in  the  last  Report  have  not  yet  been 
completed. 


Temperatures. 

Bainfall. 

1901. 

Highest 
Shade. 

Lowest 
Shade. 

■s-g 

1«.2d 

Lowest 
Badiation 
on  Orass. 

Qange 
6-8  feet 
above 
Ground. 

I'i'ljp'   Date 

o 

o 

o 

o 

Inches 

Inches 

Inches 

January 
February 

102-9 

503 

1510 

463 

2-823 

2613 

1052 

28 

113-4 

49-7 

1613 

46-2 

1-359 

1-126 

0-364 

16 

March 

1061 

47-0 

151-5 

426 

3-424 

3  328 

1260 

21 

April 

94-9 

39.8 

138  1 

36-8 

2  570 

2369 

0  570 

29 

May 

831 

30-9 

128-7 

28-3 

0-569 

0-537 

0-259 

28 

une 

"uly 

74-4 

260 

1135 

23-4 

0-598 

0-510 

0*239 

11 

73  9 

25-9 

120-0 

231 

0-745 

0-698 

0  320 

26 

August 

82-1 

271 

128-7 

24-8 

2-435 

2-287 

•__ 

^_ 

September     . . 

946 

367 

139-2 

33  3 

1-183 

1161 

^_ 

__ 

October 

1002 

40  5 

1493 

37-6 

1-275 

1134 

0-359 

28 

November 

1040 

45-8 

153-4 

41-9 

1014 

0921 

0400 

6 

December 

110-2 

47-5 

158-2 

431 

0-476 

0.478 

0-319 

1 

Year 

118-4 

25*9 

161-3 

231 

18-471 

17097 

1260 

March 

21 

Note. — The  year  was,  as  regards  rainfall,  the  driest  but  one  since 
1862.  The  year  characterized  by  the  least  rainfall  was  1888,  when 
17*640  inches  were  recorded  by  the  gauge  6*8  feet  above  ground. 
The  River  and  its  tributary,  the  South  Creek,  were  observed  to  be 
disturbed  on  three  occasions  only  during  1901.  Slight  freshes 
occurred  about  January  22,  during  the  latter  half  of  March,  and 
towards  the  close  of  August. 
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Publioations. 

The  following  papers  have  appeared  in  the  principal  astro- 
nomical journals  since  the  issue  of  the  last  Annual  Report : — 

Observations  of  the  Occultation  of  Jupiter  and  his 
Satellites,  1900,  September  29. — Royal  Astronomical 
Society s  Monthly  mtices.  Vol.  LXL,  p.  379. 

Results  op  Double-Star  Measures  with  the  8-inch 
Equatorial  in  the  Years  1899  and  1900. — R,A.S. 
Monthly  Ncttices,  Vol.  LXL,  p.  601. 

Observations  op  Comet  1901,  I.;  1901,  May  3  to  May  9. — 
Astronomische  Nachrichten^  Band  CLVL,  p.  95. 

Observations  of  Jupiter,  Ceres,  Juno,  and  Hebe  in  1900, 
AND  Diana  in  1901. — Ast.  Nachtichten^  Band  CLVL,  p.  105. 

Further  Observations  of  Comet  1901,  L;  1901,  May  10  to 
June  13.— ^j/.  Nachrichten,  Band  CLVIL,  p.  187. 


Observatioiis  Recently  Utilised. 

It  is  gratifying  to  find  that  the  following  observations  have  been 
fully  utilised  since  the  publication  of  the  last  Report : — 

Observations  of  Comet  1894  XL  (Gale),  Ast,  I^ach.^  Band 
CXXXV.,  p.  261,  and  Band  CXXXVL,  p.  241.  See  *•  Definitive 
Investigation  of  the  Orbit  of  Comet  1894,  IL,"  by  Henry  A.  Peck, 
in  the  Astronomical  Journal,  Vol.  XXL,  Nos.  16-17,  1901,  April  29. 

Observations  of  Comet  1897,  I.  (Perrine),  Ast.  Nach,,  Band 
CXLIIL,  p.  303,  and  Band  CXLIV.,  p.  79.  See  *•  Bestimmung 
der  Bahn  des  Cometen  1897,  L,"  von  Dr.  Johannes  Mdller. 

Observations  of  Comet  1899,  I.  (Swift),  Ast.Nach.,  Band  CL., 
p.  45,  and  Band  CLL,  p.  277.  See  "  Definitive  Orbit-Elements  of 
Comet  1899,  I.,*'  by  C.  J.  Merfield,  f.r.a.s.,  Ast.  Nach,y  Band 
CLVIL,  p.  33. 

The  eclipses  of  Jupiter's  Satellites,  observed  in  1895  and  1896 
{R,A.S,  Monthly  Notices,  Vol.  LV.,  p.  517,  and  Vol.  LVIL,  p.  26), 
respectively  have  also  proved  useful,  in   combination  with  other 
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similar  data,  for  determining  the  longitudes  of  Nansen*s  ship  '*  Fram  " 
during  her  drift  through  the  ice  near  the  North  Pole.  See 
Norwegian  North  Polar  Expedition,  1893-1896,  Part  VI.,  Ast.  Obs  , 
reduced  by  Dr.  H,  Geelmuyden. 

The  comparisons  of  the  variable  star  R  Carinae.  1880-1890, 
have  also  been  of  great  service  for  an  investigation  by  A.  W.  Roberts, 
DSC,  of  the  secular  variations  in  the  period  of  this  star.  See 
R.A.S.  Monthly  Notices,  Vol.  LXL,  p.  653. 

The  Library. 

It  is  also  a  subject  for  gratification  that  the  donations  to  the 
Library  during  the  past  year  show  a  large  increase  both  in  number 
and  importance.  The  usual  acknowledgments  of  the  receipt  of 
donations  is  given  at  the  close  of  the  Report.  It  appears  from  the 
list  that  64  public  institutions  and  19  individuals  have  contributed 
(luring  the  past  year.  The  Author  again  desires  to  express  his 
gratitude  for  so  many  tokens  of  sympathy  with  his  work. 

Oonolusion. 

All  the  observations  and  reductions,  both  astronomical  and 
meteorological,  have  been  made  by  the  Proprietor.  In  this  connec- 
tion he  desires  to  express  his  thanks  to  Mr.  C.  J.  Merfield,  of  Sydney, 
F.R.A  s.,  for  his  kindness  in  comparing  the  planet  observations  with 
the  ephemerides,  and  also  in  preparing  the  logarithms  for  parallax 
in  connection  with  the  observations  of  the  Great  Comet  of  the  }ear. 
In  consequence  of  the  Author's  advancing  years,  it  is  probable  that 
there  will  be  a  considerable  relaxation  in  his  efforts  for  the  year 
1902. 
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PRESENTS  RECEIVED    FOR   THE    LIBRARY  DURING 

THE   YEAR   1901. 


[The  names  of  the  Donors  are  printed  in  italics  ] 


Results  of  Rain,  River,  and  Evaporation  Observations  in  New  South 
Wales  in  1898,  with  maps  and  diagrams  ;  pp.  Iv.  and  235. 

Results  of  Meteorological  Observations  in  New  South  Wales  in 
1898 ;  pp.  72. 

Current  Papers,  No.  5,  by  H.  C.  Russell,  b.a.,  &c.  ;  pp.  12,  with 
diagrams.  The  Government  Observatory,  Sydney. 

Results  of  Observations  in  Meteorology  and  Terrestrial  Magnetism 
at  Melbourne  Observatory  and  Other  Places  in  Victoria  ;  1900, 
Jan.  1  to  June  30.  pp.  47  ;  and  1900,  July  1  to  Dec.  31,  pp.  48. 

Thirty-fifth  Annual  Report  of  the  Melbourne  Observatory ;  1900, 
April  1,  to  1901,  March  31 ;  pp.  10. 

The  Government  Observatory,  Melbourne, 

Meteorological  Observations  at  Adelaide  Observatory  and  Other 
Places  in  South  Australia  in  1898  ;  pp.  xiv.,  81,  with  maps. 

The  Government  Observatory,  Adelaide, 

The  Climate  of  Western  Australia,  from  Meteorological  Observa- 
tions in  1876-99;  pp.  128,  with  diagrams. 

Meteorological  Observations  at  Perth  Observatory  and  Other  Places 
in  Western  Australia  in  1899. 

The  Government  Observatory,  Perth,  W.A. 

The  Surveyor  for  1901— Jan.  31,  Feb.  28,  March  30,  May  22,  Oct. 
15,  Nov.  12.  The  Institution  of  Surveyors,  N,  S,  Wales, 

Report  of  the  Council,  16th  Session,  1900-1901  ;   pp.  10. 
Queensland  Geographical  Journal,  16th  Session,  1900-1 ;  Vol.  XVI., 
pp.  148. 

The  Queensland  Branch  of  the  R,  Geograph,  Society  of  Aust. 

Weekly  Weather  Reports ;  1900,  Nov.  24,  to  1901,  Nov.  16,  com- 

plete  ;  with  Title  and  Preface  for  1900,  Vol.  XVII. 
Monthly  Summaries  of  Observations  at  Stations  in  the  Daily  and 

Weekly   Weather  Reports;   1900,  August,   to   1901,    August, 

complete. 
Quarterly  Summaries  of  the  Weekly  Weather  Reports;  1900,  October 

to  December,  and  1901,  April  to  June. 
Summary  of  the  Weekly  Weather  Report :  Values  for  1900. 
Weekly  Weather  Report :  Table  I.,  Rainy  Days  during  1900. 
Weekly  Weather  Report,  1900,  Vol.  XVII.;  Appendices  III.  and  IV. 
Quarterly  Summary  of  the  Weekly  Weather  Report ;  1901. 
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Meteorological  Observations  at  Stations  of  the  Second  Order  for 

1897  ;  pp.  xiii.  and  182. 
Hourly  Means,  &c.,  at  Five  Observatories  under  the  Meteorological 

Council,  1897  ;  pp.  xi  and  239. 
Report  of  the  Meteorological  Council  to  the  Royal  Society  for  Year 

ended  1900,  March  31  ;  pp.  158. 

The  Meteorological  Office,  London. 

Annals  of  the  Royal  Observatory,  Cape  of  Good  Hope ;  Vol.  V., 
Photographic  Durchmusterung  for  1875,  Part  III.,  Zones  -63* 
to  -89%  pp.  88  and  671 ;  also  Vol.  VIII.,  Part  2,  Researches 
on  Stellar  Parallax,  pp.  xvi.,  173,  B,  with  plate. 

Cape  Catalogue  of  1905  Stars  for  1865  0 ;  pp.  xvi.  and  124. 

Cape  Meridian  Observations,  1866  to  1870  ;  pp.  viii.  and  576. 

Greenwich  Second  Ten- Year  Catalogue  of  6892  Stars  for  1890-0 ; 
pp.  73  and  cxl.  The  Lords  Commissioners  of  the  Admiralty, 

Results  of  Micrometer  Measures  of  Double  Stars  at  the  Royal 
Observatory,  Greenwich,  in  1900. 

The  Royal  Observatory,  Greenwich, 

Taylor's  General  Catalogue  of  Stars  for  1835*0  ;  pp.  9  and  cclxxvii. 

The  Nautical  Almanac  Office,  London, 

Annual  Reports  of  the  Observatory  Syndicate  :  1898,  May  26,  to 
1899,  May  25,  pp.  10  ;  1899,  May  26,  to  1900,  May  25,  pp.  11 ; 
and  1900,  May  26,  to  1901,  May  25,  pp.  11. 

The  Cambridge  Observatory^  England, 

Twenty-sixth  Annual  Report  of  the  Oxford  University  Observatory 
(1900-1901) ;  pp.  13.  The  Oxford  University  Observatory, 

Radcliffe  Meteorological  Observations,  1892-99,  Vol.  XLVIII. ; 
pp.  xxiv.,  245,  with  plates.  The  Radcliffe  Trustees, 

Report  of  the  Liverpool  Observatory,  Bidston,  Birkenhead,  and 
Meteorological  Results,  1900 ;  pp.  41. 

The  Liverpool  Observatory, 

Report  of  the  National  Physical  Laboratory  Committee  of  the  Royal 
Society  lor  1900  ;  pp.  35.         The  National  Physical  Laboratory, 

Results  of  Meteorological  and  Magnetical  Observations  at  Stony- 
hurst  College  Observatory  for  1900,  with  Report  and  Notes ; 
pp.  78.  The  Stony  hurst  College  Observatory, 

Report  on  the  Temple  Observatory,  Rugby,  for  1900 ;  pp.  2. 

The  Temple  Observatory. 

Report  of  the  Fernley  Observatory,  Southport,  for  1900  ;  pp.  28. 

The  Fernley  Observatory,  Southport, 

Meteorological  Observations  at  Rousdon  Observatory,  Devon  ;  Vol. 
XVII.,  for  1900  ;  pp.  58.  The  Rousdon  Observatory, 

Report  of  the  Royal  Observatory,  Cape  of  Good  Hope,  for  1900 ; 

pp.  22. 
Independent  Day-Numbers  for  1903,  for  the  Royal  Observatory, 

Cape  of  Good  Hope  ;  pp.  14. 

The  Royal  Observatory,  Cape  of  Good  Hope, 


^  I 
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Report  of  the  Government  Astronomer,  Natal,  for  1899,  pp.  61 ; 
and  for  1900,  pp.  67.  The  Government  Observatory^  Natal. 

Report  of  the  Meteorological  Service  of  Canada,  for  1897,  pp  292; 

and  for  1898,  pp.  312. 
Cloud  Observations  during  1896  and  1897  at  Toronto;  pp.  27. 
Toronto  General  Meteorological  Register  for  1900. 
Monthly  Weather  Review  ;   1900,  Sept.  to  Dec,  and  1901,  Jan.  to 

Sept.  The  Meteorological  Office^  Toronto. 

Observations  at  the  Hongkong  Observatory  in  1900  ;  pp.  132. 

The  Hongkong  Observatory. 

Report  of  the  Kodaikanal  and  Madras  Observatories  for  1900-1901 ; 
pp.  18.  The  Kodaikanal  and  Madras  Observat  ties. 

Washington  Observations,  1891  and  1892. 

Report  of  the  U.S.  Naval  Observatory  for  year  ending  1900,  June  30 ; 

p.  34. 
Publications  of  the  U  S.N.  Observatory,  2nd  Series ;  Vol.  I.,  Sun, 

Moon,  Planets,  and  Stars,  1894-99  ;  pp.  cviii ,  402. 

The  U.S.  Naval  Observatory^  Washington. 

Fifty-fifth  Annual  Report  of  the  Harvard  College  Observatory  for 
year  ending  1900,  Sept.  30;  pp.  18. 

The  following  Annals  of  the  Harvard  College  Observatory  : — 
Vol.  XVIII.     No.  VII.     Photographic     Determination     of     the 

Brightness  of  Stars  ;  pp.  119-214. 
,,  „         No.  VIII,  Index  to  Observations  of  Variable  Stars ; 

pp.  215-257. 
„  „         No.  JX.    Meridian   Circle    Observations  of   Close 

Circum polar  Stars  ;  pp.  259-284. 
XXIII.     Part  I.  Discussion  of  Observations  with  Meridian 

Ptiotometer,  1882-88  ;  pp,  136. 
„     XXIV.     Results  of  Observations  with  Meridian  Photometer, 

1882-88;  pp.  266. 
„     XXV.       Comparison  of  Positions  of  Stars,   Dec.  +  49'  50'  to 

+  55*  10',  observed  with  the  Meridian  Circle 

in  1870-84;  pp.  xix.,  382. 
„     XXVI.     Part  I.  Preparation  and  Discussion  of  the  Draper 

Catalogue  ;  pp.  xxiv.,  192. 
„     XXVII.   TheDraperCatalogueof  StellarSpectra;  pp.iv.,388. 
„     XXIX.     No.  II.    Longitude  of  Smith  College  Observatory  ; 

pp.  35-63. 
„  „        No.  III.    Photometric  Observations  of  Asteroids; 

pp.  65-88. 
„  „         No.  IV.  Observations  of  Variable  Stars;  pp.  89-170. 

„  „         No.   V.     Magnitudes   of    Bright    Stars    North    of 

Dec.  +70";  pp.  171-184. 
„  „         No.  VI.  Relative  Places  of /S  Perseiand  Comparison 

Stars ;  pp.  185-223. 
„  ,,         Appendix.  Comparison  of  Results  of  Photometric 

Observations  of  Asteroids  ;  pp.  225-227. 
„     XXXV.   Journal     of    the     Zone     Observations    of    Stars, 

Dec.  +  49*  50'  to  +  bb""  10' ;  pp.  272. 
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Annals  of  Harvard  College  Observatory — continued. 

Vol. XXXVI I.  Part  I.  Observations  of  Circumpolar  Variable  Stars, 

1889-1899  ;  pp.  144. 
XLI.       No.  VI.  Forms  of  Images  in  Stellar  Photography  ; 

pp.  153-187. 
No.  VII.    Comparison   of  Results  Obtained   with 
Different   Forms  of  Apparatus  in   Meridian 
Observations;  pp.  189-211. 
„     XLV.      A    Photometric   Durchmusterung   of    Tatars   of  7.5 

Magnitude  and  Brighter  North  of  Dec.  +  40°, 
1895-98  ;  pp.  330. 

The  Harvard  College  Observatory. 

Publications  of  the  Lick  Observatory,  Vol.  IV.,  1900;    Meridian 

Circle  Observations  of  310  Standard  Stars;  pp.  314. 
Second  List  of  New  Double  Stars,  by  R.  G.  Aitken. 
Bulletin  of  the  Lick  Observatory;  Nos.  1  to  11  inclusive. 

The  Lick  Observatory. 

Positions   and  Proper   Motions  of  the  Principal  Stars  in  Coma 

Berenices,  by  W.  C.  Kretz ;  pp.  341-478. 
The   Rutherfurd  Photographic   Measures  of  the  Pleiades,  by  H. 

Jacoby ;  pp.  24. 
The  Parallax  of  /x  Cassiopeiae  and  the  Positions  of  56  Neighbouring 

Stars,  by  G.  N.  Bauer ;  pp.  102. 

The  Columbia  University  Observatory. 

Bulletin  No.  16.    The  New  Star  in  Perseus,  by  G.  E.  Hale ;  pp. 

173-175,  with  plate. 
Bul'etin  No.  17.  Changes  in  the  Spectrum  of  Nova  Persei,  by  same; 

pp.  3,  with  plate.  The  Yerkes  Observatory. 

Publications  of  the  Leander  McCormick  Observatory;  Vol.11., 
Part  I.,  The  Orbit  of  Enceladus ;  pp.  24.     Two  copies. 

The  Leander  McCormicfi  Observatory, 

The  Allegheny  Observatory  ;  pp.  12. 

The   Publications  of  the    Allegheny   Observatory,   by    F.   L.  O. 

Wadsworth  ;  pp.  66-78. 
Annual  Report  of  the  Allegheny  Observatory  for  1900;  pp.  31. 
The  Keeler  Memorial,  by  F.  L.  O.  Wadsworth  ;  pp.  3. 

The  A  llegheny  Observatory. 

The  American  Ephemeris  and  Nautical  Almanac  for  1904;  Isted., 
pp.  591.  Office  of  the  American  Ephemeris. 

Proceedings  of  the  American  Philosophical  Society  :  Vol.  XXXIX., 
1900,  April-June,  pp.  127-358  ;  1900,  July-Sept.,  pp.  359-554  ; 
1900,  Oct.-Dec,  pp.  555-722  ;  with  plates,  &c. 

The  American  Philosophical  Society. 

Fir^t   and   Second   Charts   and   Catalogue   for    Observing    Nova 

Persei. 
Preliminary  Light  Curve  of  Nova  Persei,  1901,  from  February  22 

to  May  1  ;  pp.  15,  with  diagrams. 

The  Georgetown  College  Observatory. 
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Publications  of  the  Vassar  College  Observatory  ;  No.  I.,  Catalogue 
of  Stars  Within  I*'  of  the  Pole  ;  pp.  74. 

The  Vassar  CoUege  Observatory, 

A  Few  Astronomical  Instruments  Illustrated. 

Warner  db  Swasey,  Cleveland^  Ohio,  U.S. 

Conference  Astrographique  Internationale  de  Juillet,  1900  ;  Nos. 

3,  5,  6,  and  7. 
Rapport  Annuel  sur  TEtat  de  TObservatoire  de  Paris,  pour  1900  ; 

pp.  35.  The  Paris  Observatory. 

Annales  de  TObservatoire  de  Nice,  Tome  VII. ;  pp.  450,  with  plates. 

The  Nice  Observatory, 

Annales    de    TAlliance   Scientifique   Universelle,  No.  131 ;    1901 
Janvier.  L* Alliance  Scientijique  Universelle. 

Bestimmung  der  Bahn  des  Cometen  1897,  I.,  von  Dr.  J.  MoUer; 
pp.  24.  Office  of  the  Astronomische  Nachrichten, 

Genaherte  Oppositions-Ephemeriden  von  62  Kleinen  Planeten  fur 

1901,  Januar  bis  August,  pp.  22  ;  und  59  Kleinen  Planeten  fur 

1901,  Juli  bis  December,  pp.  22. 
Formeln  und  Htilfstafeln  zur  Reduktion  von  Mondbeobachtungen 

und  Mondphotographien ;  pp.  48. 
Bahnelemente  Oppositions  Angaben  und  Oppositions  Ephemenden 

der  Kleinen  Planeten  fur  1901  ;  pp.  379-454. 

K.  Ast,  Recheninstitutf  Berlin. 

Vermessung  der  Beiden  Stemhaufen  h  und  x  Persei  mit  den  6 
ZoU-Heliometer  der  Stern warte  in  Gottingen,  von  Dr.  W. 
Schur ;  pp.  88.  The  Gottingen  Observatory. 

Ableitung  der  Declinationen  und  Eigenbewegungen  der  Sterne  fQr 
den  Internationalen  Breitendienst,  von  Dr.  F.  Cohn  ;  pp.  65. 
Central  Bureau  der  Internationalen  Erdmessung,  Berlin-Potsdam, 

L.  Ambronn,  Handbuch  der  Astronomischen  Instrumentenkunde, 
von  O.  Knoff;  pp.  12.  G,  H.  S.  Stemwarte./ena, 

Meteorologische  Termin-Beobachtungen   in   Pola,  Sebenico,  und 

Teodo;  1900,  Oct. -1901,  Sept. 
Monats  und  Jahrsubersicht  nach  den  Termin-Beobachtungen  in 

Pola,  &c.,  1900. 
Gruppe   II.,   Jahrbuch  der    Meteorologischen,    Erdmagnetischen, 

und    Seismischen    Beobachtungen ;     Neue  Folge,  V.  Band. 

Beob.  des  Jahres,  1900  ;  pp.  xxxix.,  172,  with  diagrams, 
Ergebnisse    der    Meteorologischen    Beobachtungen    in   Pola  fQr 

1 896'  1 900.  The  Observatory,  Ma. 

Die  Tychonischen   Instrumente   auf  der  Prager-St  em  warte,  von 

Prof.  Dr.  L.  Weinek ;  pp.  11,  with  plates. 
Magnetische   und  Meteorologische  Beobachtungen  an  der  K.  K. 

Stern  warte  ru  Prag.  in  1900;  pp.  xvi.,  41. 
Astronomische  Beobachtungen  an  der  K.  K.  Sternwarte  zu  Prag., 

1892-99  ;  pp.  631,  with  plates.  The  Prague  Observatory. 

Thatigkeit  der  Manora- Sternwarte  in  Jahre,  1899,  von  Leo  Brenner. 

The  Manora  Observatory, 
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Jarhbuchen  der  K.  ung  Reichs-Anstalt  fQr  Meteorologie  und 
Erdmagnetismus ;  XXVIII.  Band,  Jahrgang,  1898,  I.  Theil, 
pp.  xviii.,  219  ;  and  XXIX.  Band,  jfahrgang,  1899,  II.  Theil, 
pp.  iv.,  107. 

Publicationen  der  K.  ung  Reichs-anstalt  fQr  Meteorologie  und 
Erdmagnetismus,  1900;  Band  III.,  Der  Jahrliche  Gang  der 
Temperatur  in  Ungarn,  pp.  132  ;  Band  IL,  Wetterbeobach- 
tungen  in  O'Gyalla,  1898,  pp.  65,  with  numerous  plates. 

it.  und  Reichsanstalt  fur  Meteorologie,  <fc^.,  Ungarn. 

I.  A  Jupiter  Feluleti  Kepzodmenyeinek  Periodicitasa.  II.  A 
Skturnus  Gyururrfendszeren  Mutatkozo  Concav  Arnyek  Periodi- 
citasa.    Dr.  Wonaszek  A.  Antal ;  pp.  106,  with  plates. 

The  Kis  Kartal  Observatory. 

Ephemeride  des  Planeten  (78)  Diana,  1901,  Jan.  31-Mai  11,  von 

A.  Michajlovski. 
Resultate  der  Beobachtungen  in  Kasan  betreffend  die  VerHnder- 

lichkeit  der  Polhohe ;     III.  Beobachtungsreihe  8  Feb.,  1896- 

18  June,    1897;   von    M.  A.   Grabschow ;    pp.  x.,    147,    with 

diagrams. 
Three  Pamphlets  in  Russian  Text ;  pp.  7,  8,  and  8. 

TTie  Kasan  Observatory, 

Beobachtungen  der  K.  Universitat  Stern warte  zu  Jurjew  (vormals 
Dorpat),  Band  XIX.;  pp.  viii.,  161.      The  Jurjew  Observatory. 

Publication  No.  I.  Amas  Stellaire  de  TEcu  de  Sobieski  (Messier, 
11),  d'apres  des  Mesures  Photographiques,  par  W.  Stratono£f ; 
pp.  135,  with  chart. 

No.  II.  Etudes  sur  la  Structure  de  TUnivers,  par  W.  Stratonoff ; 
pp.  Ill ;  Partie  I.,  avec  Atlas.  The  Tachkent  Observatory, 

The  Norwegian  North  Polar  Expedition,  1893-1896;  Part  VI., 
Astronomical  Observations  reduced  under  the  supervision  of 
Dr.  H.  Geelmuyden  ;  pp.  Ix.,  136,  with  two  charts. 

The  Christiania  Observatory, 

Die  Triangulation  von  Java  ;  Sechste  und  letzte  Abtheilung ;  pp. 
154,  (87),  with  maps.  Niederlanddischen  RegUrung. 

Publications  of  the  Astronomical  Laboratory  at  Groningen  :  No.  5, 
On  the  Distribution  of  Cosmic  Velocities,  pp.  87  ;  No.  8,  On 
the  Mean  Parallax  of  Stars  of  Determined  Proper  Motion  and 
Magnitude,  pp.  31. 

The  Astronomical  Laboratory ,  Groningen. 

Tycho  Brahe  Dani  de  Nova  Stella. 

The  Danish  Royal  Society  of  Science. 

Memoire  sur  la  Latitude  de  TObservatoire  de  Gendve,  par  J. 
Pidoux ;  pp.  68.  The  Geneva  Observatory. 

Osservazioni  di   Pianeti   e  di   Comete,    1897   and    1898,   Dr.    A. 

Antoniazzi ;  pp.  68. 
Passaggi  dei  Lembi  della  Luna  e  Posizioni  del  Cratere  Moesting  A,, 

1897  and  1898,  Dr.  A.  Antoniazzi ;  pp.  54. 
Sullar  Librazioni  Apparenti  della  Luna,  G.  Lorenzoni ;  pp.  89-140. 
fc-  The  Padua  Observatory. 
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Osservazioni  Astronomiche  fatte  al  Piccolo  Meridiano  di  Arcetri, 

da  B.  Viaro;  pp.  26. 
Sulla  Latitudine  di  Arcetri,  da  B.  Viaro  ;  pp.  21. 
Osservazioni  Astronomiche  fatte  airEquatoriale  di  Arcetri,  1900, 

da  A.  Abetti ;  pp.  80.  The  Arcetri  Observatory, 

Osservazioni  Meteoriche  fatte  nel  R.  Osservatorio  di  Capodimonte, 
1900. 

Riassunti  Decadici  e  Mensili  delle  Osservazioni  Meteoriche,  fatte 
nel  R.  Osservatorio  di  Capodimonte,  1899,  Dr.  V.  Alberti; 
pp.  9. 

Valori  Medj  Decadici  e  Mensili  e  Riassunto  Annuale  delle  Osserva- 
zioni Meteoriche  fatte  nel  R.  Osservatorio  di  Capodimonte, 
1900,  Dr.  V.  Alberti ;  pp.  9. 

Variazioni  della  Declinazione  Magnetica,  Capodimonte,  1899, 
V.  Tedeschi,  pp.  8 ;  and  1900,  V.  Tedeschi,  pp.  8. 

The  Observatory f  Capodimonte. 

Posizioni  Medie  per  18700  di  1119  Stelle,  comprese  fra  -2*e+  6* 
di  declinazione,  G.  Schiaparelli  e  G.  Celoria  ;  pp.  120. 

The  Observatory f  Brera^  Milan. 

Memorias  y  Revista  de  la  Sociedad  Cientifica  "Antonio  Alzate"; 
Tomo  XIV.,  Nos.  6-12  ;  Tomo  XV.,  Nos.  1-6. 

La  Sociedad  Cientifica  ^^  Antonio  Alzate.** 

El  Clima  de  la  Republica  Mexicana,  1896  ;  pp.  179,  with  maps. 

Two  copies. 
Boletin   del  Observatorio  Astronomico    Nacional  de  Tacubaya ; 

Tomo  II.,  Nos.  6,  7. 

The  National  Observatory,  Tacubaya. 

Annuario  publicado  pelo  Observatorio  do  Rij  de  Janeiro,  1900 ; 

pp.  391. 
Method©  para  determinar  as  Horas  das  Occultacoes  de  Estrellas 

pela  Lua,  por  L.  Cruls;  pp.  28,  with  tables  and  diagrams. 

The  Observatory ,  Rio  de  Janeiro. 

Definitive  Orbit-Elements  of  Comet  1898,  VII.,  by  C.  J.  Merfield, 

P.RA.S. 

Tables  to  facilitate  the  Location  of  the  Cubic  Parabola,  by  same ; 

pp.  5. 
The  Surveyor,  1901,  May  4. 

Astronomische  Nachrichten,  Nos.  3738  and  3744. 
Ephemeriden  Circular  den  Astronomische  Nachrichten,  1 901 ,  No.  23. 

C.f,  Merfield,  F.R.A.S. 

The  Theory  of  City  Design,  by  G.  H.  Knibbs,  f.r.a.s.,  pp.  61-96. 

The  Author. 
The  Forests  of  New  South  Wales,  by  J.  H.  Maiden;    pp.  16,  with 
map.  The  Author. 

President's  Address  before  the  Royal  Society  of  N.  S.  Wales,  1901, 
May  1,  by  A.  Liversidge,  ll.d.  ;  pp.  29.  The  Author. 

A  White  Australia,  by  Joseph  Palmer;  pp.  3.  Tlu  Author. 
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The  Climate  and  Artesian  Wells  of  Australia,  by  J.  P.  Thomson  ; 
pp.  32.  The  Author, 

The  Structure  and  Inherent  Motions  of  the  Universe,  by  E.  Meyer  ; 
pp.  21.     Two  copies.  The  Author. 

Notes  on  the  Methods  and  Principles  governing  the  Public  Debt 
Policy  of  the  Australian  Commonwealth,  by  A.  Duckworth ; 
pp.  3.  The  Author, 

Celestial  Motions,  by  W.  T.  Lynn,  b.a.,  &c.  ;  10th  ed.,  pp.  127. 

Remarkable  Comets,  by  same ;  9th  ed.,  pp.  46. 

Remarkable  Eclipses,  by  same ;  6th  ed.,  pp.  56.  The  Author. 

Photographs  of  Stars,  Star  Clusters,  and  Nebulae,  by  Isaac  Roberts, 
D.sc,  F.R.S.,  &c. ;  Vol.  II.,  pp.  178.  The  Author, 

On  Mechanically  Compensating  the  Rotation  of  the  Field  of  a 

Siderostat,  by  H.  H.  Turner,  d.sc,  &c.  ;  pp.  121-129. 
Formulae   and   Tables  for  Connecting  Coordinates  of  Stars  on 

DiflFerent  Photographs,  &c.,  by  same;  pp.  421-443. 
Note  on  the  Accuracy  of  the  Star  Charts  published  by  the  French 

Observatories,  &c.,  by  same  ;  pp.  617-620. 
On  the   Brightness  of  the  Corona  of  1898,  January  22,  by  same  ; 

Preliminary  Note,  pp.  36-44. 
Positions  of  Nova  Persei  and   159  Stars  within  26'  of  it,  from  a 

photograph  at  the  University  Observatory,  Oxford,  by  F.  A. 

Bellamy ;  pp.  339-348. 
Additional  Note  on  the  Position  of  Nova  Persei,  &c.,  by  same ; 

pp:  473-480. 
A  Method   of  Mechanically  Compensating  the  Rotation  of   the 

Field    of    a     Siderostat,     by    H.    C.   Plummer,    m.a.  ;    pp. 

401-407. 
Note  on  the  Geometry  of  the  Siderostat,  by  same  ;  pp.  459-462. 

Professor  H,  H.  Turner. 

Knowledge,  1901,  February.  Miss  M,  A,  Orr. 

Researches   on   the  Equatorial  Diameter  of    Saturn  and  on  the 

Dimension  of  his  System  of  Rings,  by  T.  J.  J.  See,  ph.d.,  &c.; 

pp.  269-286. 
Researches  on   the  Diameter  of  Mercury,  &c.,    by    same;    pp. 

257-270. 
On  the  Probable  Mass  and  Density  of  Mercury,  ftc,  by  same ; 

pp.  361-368. 
George  K.  Lawton,  obituary  notice  and  frontispiece,  by  same;  pp.  3. 

The  Author. 

Southern  Variable  Stars  observed  at  Lovedale,  South  Africa,  by 
A.  W.  Roberts,  d.sc,  &c.  ;  pp.  80-95.  The  Author, 

Camille  Flammarion,  Sa  Vie-Ses  Travaux,  by  L.  L.  Libert ;  pp.  16, 
with  plates.  1h$  Author, 

Second  List  of  New  Double  Stars,  by  R.  G.  Aitken ;  pp.  369-380. 

The  Author, 
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Untersuchungen  dber  das  System  der  Cometen  1843  I.,  1880  I., 
and  1882  II.,  von  Dr.  Heinrich  Kreutz ;  III.  Theil.  pp.  dO. 

Zusammenstellung  der  Kometen-Erscheinungen  des  Jahres,  1900, 
von  Dr.  H.  Kreutz  ;  pp.  62-67.  The  Author, 

L'Eclipse  Totale  de  Soleil  de  28  Mai,  1900,  par  R.  Gautier,  A. 
Riggenbach,  et  A.  Wolfer  ;  pp.  33,  with  plate.     The  Auth  rs. 

Die  Meteorologie  der  Sonne,  &c.,  von  Prof.  K.  W.  Zenger ;  pp. 
xxiii.,  80.  The  Author. 


ERRATA. 


Report  far  1899. 
Page  25,  7th  line  from  bottom,  dele  •*  von*'  before  G.  Schiaparelli. 


Report  for  1900. 

Page  3,    3rd  line  from  bottom,  insert  **  -"  before  19014s. 

4,    5th     ,,  »,        y^r  "ascension'*  ftfo^  "ascensions." 

8,    5th     „  ,.        for''\^''read''\r 

\  3,  15th     ,,  top f  for  '*  nt  eessary  "  read  "  necessary," 

14,  12th     „  „  /or  *  Twenty  "  read  '*  Thirty." 

18,28th     „  „  /^r^Giguno'^rMflr-'Giugno." 
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KEPORT 


OF    THE 


WINDSOR    OBSERVATORY, 


For  1902. 


It  will  be  seen  from  the  following  Report  that  a  fair  amount  of  work 
was  done  during  the  year  1902. 

Position  of  the  Observatory. 

Nothing  further  has  been  done  in  the  way  of  determining  the 
position  of  the  Observatory.  The  co-ordinates  are  therefore  still 
adopted  as : — 

Longitude  =  lOh.  3m.  20'5s.  E.  of  Greenwich. 
Astronomical  latitude  =  -  33**  36'  30-8" 
Height  of  the  barometer  cistern  above  the  local  mean  tidal 
level  =  52  feet. 

Meridian  Work. 

The  chronometer  John  Poolcy  2962,  was  employed  throughout, 
and  was  regulated  by  means  of  the  Cooke  and  Sons  3-inch  transit 
instrument.  In  the  Reports  for  1888,  1889,  and  1890,  will  be  found 
an  explanation  of  the  methods  employed  in  the  transit  observations 
and  their  reductions.  The  equatorial  distances  in  sidereal  time  of 
the  outer  wires  of  the  transit  instrument  from  the  middle  wire,  as 
derived  from  all  the  transits  of  circumpolar  stars  in  1901,  were : — 

A  =  -t-20-191s.,  B=  -t-10-488s.,  C=  -9-322s.,  D=:  -19-OOOs., 

with  a  reduction  of  0*47 Is.  to  the  middle  wire  when  all  five  wires 
were  observed,  and  these  values  were  employed  during  1902.  A 
re-determination  of  the  values  from  all  the  transits  of  circump6lar 
stars  during  the  year  1902  gives  the  following: — 

A  =  -t-20-197s.,  B  =  -t- 10-51 6s.,  C  =  -  9-323s,,  D  =  -19006s.. 

with  a  reduction  of  -j-0-477s.  to  the  middle  wire. 

B 


The  following  is  a  summary  of  the  meridian  work  for  1902  : — 

Nights  on  which  the  local  time  was  determined         103 

Transits  observed  of  stars  with  a  declination  not  exceeding  40"  422 

Transits  of  stars  of  high  declination  observed  for  azimuth    ...  91 

(   level  error         277 

Separate  determinations  of  <    coUimation  error          29 

(   azimuth  error 68 

The  table  which  follows  shows  the  errors  of  the  transit  instru- 
ment, and  the  errors  and  rates  of  the  chronometer yj7^«  Poo/e,  which 
was  also  always  employed  in  the  extra-meridian  department.  The 
year  was,  as  regards  rainfall,  the  driest  recorded  here  since  the 
establishment  of  the  meteorological  department  at  the  close  of  1862. 
The  disturbances  of  the  level  error  were  therefore  not  so  great  as  in 
former  years.  The  places  of  the  clock  and  azimuth  stars  have  been 
taken  throughout  from  the  American  Ephemeris, 
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Nights  of 

Number  of 

N amber  of 

Observation. 

Comparisons. 

Comparison  Stars. 

11 

...        134 

4 

13 

...       124 

6 

17 

...       176 

10 

25 

270 

16 

7 

65 

7 

10 

Extra-Meridiaii  Work. 

Planet  Observations. — The  following  micrometer  comparisons 
were  made  with  the  S-inch  equatorial. 

Planet. 

(2)  Pallas  ... 

(4)  Vesta  ... 

(8)  Flora  .. 

(42)  Isis  

(164)  Eva  ... 

The  results  have  been  sent  to  the  Astronomische  Nachrichten, 
Mr.  C.  J.  Merfield,  f.r.a.s.,  has  kindly  compared  the  places  of  Pallas, 
Vesta,  Isis,  and  Eva  with  the  ephemerides,  but  in  the  case  of  Flora 
no  ephemeris  has  yet  been  published.  The  planet  was  found  by 
means  of  the  approximate  opposition-position  and  daily  motion  given 
in  the  Berliner  Astronomische  J ahrbuch.  Mr.  Merfield  has  also  kindly 
supplied  the  logarithms  of  /  A  for  the  observed  places  of  Vesta,  Isis, 
and  Eva. 

Comet  Observations. — The  earliest  announcement  received 
here  of  Comet  b  1902  (Perrioe)  was  by  Bulletin  No.  22  of  the  Lick 
Observatory  on  October  16,  but  in  consequence  of  my  being  prostrated 
by  a  severe  attack  of  influenza,  I  could  not  take  part  in  the  work  of 
observation  till  the  evening  of  November  4.  The  comet  was  observed 
with  the  4i-inch  equatorial  on  that  date  and  the  6th.  With  the  aid 
of  Professor  Nijland's  ephemeris  in  No.  3817  of  the  Astronomische 
Nachrichten^  I  readily  found  the  comet  on  the  10th.  in  the  bright  band 
of  sky  along  the  western  horizon,  but  search  was  made  in  vain  for 
a  comparison  star.  The  comet  was  again  seen  on  the  following 
evening,  but  quite  close  to  the  horizon.  After  its  conjunction  with 
the  sun,  the  comet  was  again  found  by  means  of  Dr.  Stromgren's 
ephemeris  on  the  morning  of  December  24th  (civil  time),  and 
observed  on  the  26th,  27th,  28th,  and  31st.  Altogether  the  comet's 
places  were  obtained  on  seven  dates  during  the  year,  the  number  of 
comparisons  being  50  and  the  number  of  comparison  stars  10.  The 
observations  were,  however,  continued  down  to  February  16  of  the 
current  year,  and  the  complete  results  have  been  sent  to  the 
Astronomische  Nachrichten.  Mr.  Merfield  has  also  kindly  supplied 
the  logarithms  of  /  A  for  the  comet  places  from  December  24  to 
February  16. 

Under  the  head  of  *'  New  Zealand  and  a  New  Comet,"  appeared 
in  the  Sydney  Morning  Herald  of  July  29,  a  telegram  announcing  the 
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discovery  of  a  faint  telescopic  comet  by  Mr.  Grigg  in  the  constellation 
Virgo.  The  next  intimation  that  I  received  was  from  Mr.  W.  F, 
Gale,  F.R.A.S.,  of  Newcastle,  on  August  6th,  to  whom  Mr.  Grigg 
had  communicated  his  discovery,  but  as  there  were  not  sufficient 
data  for  finding  so  faint  an  object,  and  I  was  closely  engaged  in 
minor  planet  work,  I  did  not  make  a  search.  It  is  much  to  be 
regretted,  as  1  pointed  out  to  Mr.  Grigg,  that  he  did  not  communicate 
his  discovery  with  approximate  positions  immediately  to  the  Mel- 
bourne Observatory.  Had  he  done  so,  some  good  positions  might 
have  been  secured. 

Double-Star  Observations. — Observations  in  this  department 
were  made  on  eighty-two  different  dates.  Kepeated  measures  were 
made  of  fifty-four  pairs  of  the  most  interesting  stars  in  Innes*  Reference 
Catalogue.  The  work  comprises  1757  settings  for  position  angle  and 
1503  for  distance.  The  measures  have  been  reduced  and  sent  to  the 
Ro>al  Astronomical  Society.  I  cannot  omit  to  acknowledge  the 
great  assistance  I  have  received  in  this  work  from  the  Catalogue 
above  referred  to. 

Sundry  Observations. — These  comprise  only  a  few  observa- 
tions of  occultation  of  stars  by  the  moon,  and  of  phenomena  of 
Jupiter's  satellites. 

Meteorological  Observatioiis. 

The  following  is  a  statement  of  the  meteorological  results  for 
1902  :— 


1902. 


January . . 
February 
March    . . 
April 
May 

June . 
uly  .. 
August  . . 
September 
October 
November 
December 


Year 


Temperatares. 

Highest 
Shade. 

Lowest 
Bhnde. 

=■8 

o 

O 

o 

110-6 

63-2 

160-6 

106-8 

49-3 

153-7 

104-6 

44  8 

149-3 

943 

43-6 

136-6 

79-8 

32-8 

124-0 

76-2 

27-9 

117-5 

78-9 

28-6 

117  9 

73-9 

•261 

1280 

909 

32-7 

135-8 

96-5 

421 

154-4 

107  0 

42-2 

157-8 

107-3 

649 

1670 

110-6 

261 

160-6 

•Si 

>  a  a 


468 
43-6 
39-3 
85-4 
28-2 
23-1 
23-6 
22-7 
25-8 
37-8 
87-6 
606 


22-7 


Bainfall. 


•  ca  S 
5  ?  ^ 


Inches 
1660 
0-079 
0-857 
0-717 
0-384 
0-435 
0-707 
1-457 
1-659 

3  169 
2-395 

4  070 


17-489 


9* 
•  ««§ 

Greatest 
Daily  FftU 
br  Lower 
Oauire. 

Inches 

Inches 

1-487 

0-864 

0  086 

0  036 

0-750 

0-320 

0-599 

0-492 

0-355 

0-273 

0-423 

0260 

0-677 

0-280 

1-389 

0-400 

1572 

0-885 

2919 

0  760 

2-226 

1395 

3-879 

1-026 

16-862 

1-395 

Date 

9h.a.in. 


18 

4 

20 

6 

1 

8 

27 

28 

27 

29 

9 

18 


Nov.  9 


The  above  table  exhibits  the  lowest  annual  rainfall  by  the  gauge 
about  seven  feet  above  ground  since  observations  were  commenced 
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in  the  beginning  of  1863.  The  average  annual  rainfall  by  this  gaiige 
for  40  years  is  32*045  inches,  and  the  greatest  annual  fall  was  62'5T% 
inches  in  1870.  During  the  year  the  River  and  South  Creek  were 
disturbed  on  two  occasions  only.  They  rose  a  few  feet  about  October 
22  and  December  20.  In  accordance  with  the  plan  proposed  in  my 
Report  for  1900,  I  have  made  a  large  number  of  comparisons  of  two 
thermometers,  one  in  the  Greenwich  and  the  other  in  the  Stevenson's 
stand.  The  following  table  shows  the  excess  of  the  readings  by  the 
former  method  of  exposure. 


Temperatures. 

Mea 

n  Excess. 

40  to    50 

1-2 

50  „     60 

0-7 

60  „     70 

0-9 

70  „     80 

1-7 

80  „     90 

1-4 

90  „  100 

1-4 

100  .,  110 

2-5 

Further  comparisons  will  be  made. 

Publlcatloiis. 

The  following  papers  have  been  published  in  astronomical 
journals  since  the  last  annual  Report. 

Results  of  Double-Star  Measures  with  the  8 -Inch 
Equatorial  in  1901. — Royal  Astronomical  Society's  Monthly 
Notices,  Vol.  LXII.,  p.  485. 

Observations  of  Venus,  Ceres,  Parthenope,  and  Melpomene 
IN  1901. — Asttonomische  Nachrichten,  Band  CLVIIL,  p  315. 

Observations  of  Comet  ^  1902  (Perrine)  on  1902  November 
4  and  6. — Astronomische  Nachrichten^  Band  CLX..  p.  373. 

Observations  of  Vesta,  Flora,  Isis,  and  Eva  in  1902. — 
Astronomische  Nachrtchten,  Band  CLXL,  p.  281. 

Observations  Recently  Utilised. 

The  great  Comet  of  1901  was  observed  in  the  Southern  Hemi- 
sphere only.  The  Windsor  observations,  comprising  thirty-two 
different  dates,  are  utilised  in  the  definitive  investigation  of  the 
orbit  by  Mr.  C.  J.  Merfield,  f.r.a.s.,  published  in  No.  4,  Teil  II.,  of 
Astronomische  Abhandlungen  als  Ergdnzungshefte  zu  den  A  stronomischen 
Nachrichten  herausgegeben  von  Prof.  Dr.  H.  Kreutz. 

The  Library. 

This  important  department  of  the  Observatory  has  been  enriched 
during  the  year  by  contributions  from  54  public  institutions  and  12 
private  individuals.  The  usual  list  of  contributions  will  be  found  in 
the  following  pages.  The  author's  thanks  are  again  tendered  to  the 
various  contributors. 
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PRESENTS    RECEIVED  FOR  THE   LIBRARY   DURING 

THE  YEAR  1902. 


[NoTX.— The  names  of  the  donors  are  printed  in  italics.] 


Results  of  Rain,  River,  and  Evaporation  Observations  in  New  South 
Wales  in  1899 ;  pp.  Ix.,  251,  with  maps,  etc. 

The  Government  Observatory^  Sydney. 

Results  of  Observations  in  Meteorology  and  Terrestrial  Magnetism 
at  Melbourne  Observatory  and  other  places  in  Victoria,  for 
Half- Years  ended  1901,  June  30;  and  1901,  December  31  ;  pp. 
48  and  51. 

Thirty-sixth  Report  of  the  Melbourne  Observatory,  1901,  April  1,  to 
1902,  March  31 ;  pp.  9.     The  Gm^emment Observatory ^  Melbourne, 

Meteorological  Observations  at  Perth  Observatory  and  other  places 
in  Western  Australia,  during   1900;   pp.  121,  with  diagrams. 

The  Government  Observatory^  Perth^  IV.A» 

The  Surveyor  for  1901,  Dec.  28 ;  1902,  Jan.  22,  Feb.  20,  March  17f 
April  17,  May  16,  June  13,  July  17,  Aug.  27,  Sept.  24,  Oct.  25, 
Nov.  28.  The  Institution  of  Surveyors,  N,S,  IVales. 

The  Hawkesbury  Agricultural  College  Magazine,  Vol.  II.,  No.  15, 
Part  10,  and  No.  16,  Part  11. 

The  Hawkesbury  Agricultural  College, 

Queensland  Geographical  Journal  (new  series)  17ih  Session,  1901  - 

1902;  Vol.  XVII. ,  p.  180. 
Summary  of  the  Geographical  Work  of  Mr.  J.  P.  Thomson;  pp.  15, 

1901,  January  22. 

The  (Queensland  Branch  of  the  R.  Geographical  Society  of  Australasia. 
Weekly  Weather  Reports,  1901,  November  23,  to  1902,  November 

15,  complete. 
Quarterly  Summaries  of  the  same,  1901,  July -Sept.,  Oct. -Deer,, 

1902,  Jan.  -  March,  April  -  June,  July  -  Sept. 

Summary  ol  the  Weekly  Weather  Report,  1901  :  Values  for  the 

whole  year. 
Weekly  Weather  Report,  1901  :  Rainy  Days. 
Title  Page  and  Preface  of  the  Weekly  Weather  Report  for  1901 ; 

also  Appendix  III.  of  the  Weekly  Weather  Report,  1901. 
Summary  of  Observations  at   Stations  in  the  Daily  and  Weekly 

Weather  Reports  for  1901,  Sept.,  Oct.,  Nov.,  and  Dec. 
Meteorological  Observations  at  Stations  of  the  Second  Order  for 

1898,  with  map  ;  pp.  xiii.,  184. 
Hourly  Means  for  the  Five  Observatories  under  the  Meteorological 

Council,  1898  ;  pp.  xi.,  239. 
Summary  of  Observations  at  114  Stations  in  the  United  Kingdomi 

1902,  January,  February,  March,  April,  May,  June,  July,  and  at 

116  Stations,  1902,  August  and  September. 
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Temperature  Tables  for  the  British  Islands,  Daily  Means  for  the  30 

Years,  1871-1900;  pp.  xiv.,  120. 
Supplement  to  same;  pp.  vii.,  35. 
Report  of  the  Council  to  the  Koyal  Society  for  Year  ended  1901, 

March  31  ;  pp.  162.  Tke  Meteorological  Office^  London. 

Results  of  Micrometer  Measures  of  Double-Stars  with  the  28-inch 
Refractor  at  the  Royal  Observatory,  Greenwich,  in  1901. 

The  Royal  Observatory^  Greenwich, 

Results  of  Astronomical  Observations  at  the  Royal  Observatory, 
Greenwich,  in  1899. 

Greenwich  Second  Ten  Year  Catalogue  of  6892  Stars  for  1900O ; 
pp.  73,  cxl. 

Tables  to  Facilitate  the  Reduction  of  Transits  at  the  Royal  Obser- 
vatory, Greenwich;  pp.  14. 

Results  of  Meridian  Observations  of  Stars  at  the  Royal  Observatory, 
Cape  of  Good  Hope  in  1896  and  1897  ;  pp.  238,  with  Appendix. 

The  same  in  1898  and  1899  ;  pp.  304. 

Results  of  Astronomical  Observations  at  the  Royal  Observatory, 
Cape  of  Good  Hope  in  1877  ;  pp.  xiii.,  424. 

Same  in  1878  -  79  ;  pp.  x.,  523. 

The  Lords  Commissioners  of  the  Admiralty, 

Annals  of  the  Royal  Observatory,  Edinburgh,  Vol.  I. ;   pp.  vi.,  198. 

The  Royal  Observatory^  Edinburgh. 
Twenty-seventh  Annual  Report  of  theSavilian  Professor  of  Astronomy 
Oxford,  1901  -  2  ;  pp.  10.     The  University  Observatory^  Oxford, 

Results  of  Meteorological  and  Magnetical  Observations  at  Stonyhurst 
College  Observatory,  with  Report  and  Notes  of  the  Director  for 
1901  ;  pp.  vi.,  78.  The  Stonyhurst  College  Observatory, 

Report  and  Results  of  the  Meteorological  Observations  at  the  Fernley 
Observatory,  Southport,  in  1901  ;  pp.  24. 

The  Fernley  Observatory^  Southport, 
Report  on  the  Temple  Observatory,  Rugby  for  1901  ;  pp.  4. 

The  Temple  Observatory^  Rugby, 
Meteorological   Observations  at   Rousdon   Observatory  for   1901 ; 
Vol.  XVIII.,  pp.  12.  The  Rousdon  Observatory^  Devon. 

A  Possible  Factor  in  Volcanic  Eruptions,  by  T.  E.  Espin ;  pp.  10. 
Wolsingham  Observatory  Circular,  No.  49 ;  p.  1. 

Tlu  Wolsingham  Observatory, 
Publications  (No.  II.)  of  West  Hendon  House  Observatory;  pp.  viii., 
158.  West  Hendon  House  Observatory^  Sunderland* 

Cape  Double-Star  Results  for  1900  ;  pp.  575  -  616. 

Independent  Day  Numbers  for  1904,  as  used  at  the  Royal  Observa* 

tory.  Cape  of  Good  Hope,  pp.  14. 
Report  of  Her  Majesty's  Astronomer  at  the  Cape  of  Good  Hope  for 

1901  ;  pp.  22.  The  Royal  Observatory,  Cape  of  Good  Hope, 

Report  of  the  Government  Astronomer,  Natal,  for  1901  ;  pp.  74, 

The  Government  Astronomer,  ^ataL 

Report  on  the  Kodaikanal  and  Madras  Observatories  for  the  Period 
1901,  April  1,  to  December  31 ;  pp.  22. 

The  Kodiakanal  and  Madras  Observatorits, 
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Observations  at  the  Hongkong  Observatory  in  1901 ;   pp.  10  (129). 

The  Hongkong  Observatory. 
Monthly  Weather  Review,  1901,  Sept.,  to  1902,  August  (complete). 
Toronto  Meteorological  Register  for  1901  ;  pp.  11. 
Report  of  the  Meteorological  Service  of  Canada  for  1899  ;  pp.  380. 
The  same  for  1900  ;  pp.  386.         The  Meteorological  Offke^  Toronto, 

Annals  of  the  Astrophysical  Observatory  of  the  Smithsonian  Institu- 
tion ;  Vol.  I,,  p.  266.  The  Smithsonian  Institution, 

The  American  Ephemeris  and  Nautical  Almanac  for  1905,  1st  Ed. ; 
pp.  595.  The  Office  of  the  American  Ephemeris, 

Report  of  the  U.S.  Naval  Observatory  for  the  Year  ended  1901, 
June  30  ;  pp.  35.  The  U,S.  Naval  Observatory, 

Publications  of  the  Lick  Observatory,  Vol.  V.,  1901  ;  pp.  227. 
Bulletins  of  the  Lick  Observatory,  Nos.  12-26,  both  inclusive. 

The  Lick  Observatory, 
Fifty-sixth  Annual  Report  of  the  Harvard  College  Observatory; 

pp.  13. 
Annals  of  the  Harvard  College  Observatory,  Vol.  XXVIII.,  Part  II.; 

pp.  129-263,  with  plates. 
The  same.  Vol.  XLVIII.,  No.  1 :  pp.  37,  with  plates. 

The  Hatvard  College  Observatory, 

Publications  of  the  Washburn  Observatory,  Vol.  X.,  Part  2  :  Obser- 
vations of  Eros,  1900-  1901  ;  pp.  37. 

The  Washburn  Observatory, 

Catalogue  of  287  Stars  near  the  South  Pole,  by  H.  Jacoby  ;  pp.  71. 

Columbia   University  Observatory, 
Supplementary  Notes  to  the  Atlas  Stellarum  Variabilium  ;  pp.  33, 
with  charts.  Georgetown  College  Observatory, 

Publications  of  the  University  of  Pennsylvania,  Ast.  Series,  Vol.  I., 
Part  III.  Measures  of  900  Double  and  Multiple  Stars  at  the 
Flower  Observatory;  pp.  146. 

The  Publication  Committee^  University  of  Pennsylvania, 

Proceedings  of  the  American  Philosophical  Society,  Vol.  XL.,  1901, 

ianuary,  No.  165;  pp.  59.  The  same,  Vol.  XL,  1901,  July, 
Jo.  166;  pp.  61-135.  The  same.  Vol.  XL.,  1901,  December, 
No.  167 ;  pp.  137  -  176,  xxiv.,  xvi.  The  same,  Vol.  XLI.,  1902, 
Jan. -April,  No.  168;  pp.  112,  with  plates. 

The  American  Philosophical  Society, 
The  Astronomical   and  Astrophysical  Society  of  America,  Third 
Meeting,  Washington,  1901 ;  pp.  56. 

The  Astronomical  and  Astrophysical  Society  of  America, 
Rapport  Annuel  sur  TEtat  de  TObservatoire  de  Paris,,  pour  1901 ; 
pp.  33.  The  Paris  Observatory, 

VerofFentlichungen  desKoniglichen  Astronomischen  Rechen-Instituts 
zu  Berlin. — No.  16,  Tabellen  zur  Geschichte  und  Statistik  der 
kleinen  Planeten ;  pp.  77.  No.  17,  (jenaherte  Oppositions- 
Ephemeridenvon  57  kleinen  Planeten  ftir  1902,  Jan.  bis  Aug. ; 
pp.  20.  No.  18,  Genaherte  Oppositions-Ephemeriden  von  42 
kleinen  Planeten  fiir  1902,  Juli,  bis  1903,  Januar ;  pp.  15. 

K,  Astronomische  Rechen-Instituty  Berlin. 
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Publication  der  Sternwarte  in  Kiel,  XI. :  Ueber  die  Bestimmung  und 
VerbesseniDg  der  Bahnen  von  Himmelskorpern  nach  drei  Beo- 
bachtungen  von  P.  Harzer;  pp.  128. 

The  Royal  Observatory^  KieL 

Astronomische  Abhandlung,  No.  3 :  Definitive  Determination  of  the 
Orbit  of  Comet  1898,  1.,  by  H.  D.  Curtis;  pp.  35. 

Office  of  the  Astronomische  I^cukrichten, 

Die  Hamburger  Sternwarte  von  Dr.  R.  Schorr;  pp.  14. 
Mittheilungen  der  Hamburger  Sternwarte,  No.  7.     Catalog  von  344 

Sternen  zwischen  79**  50'  und  81"  10'  N.  Dec.  fur  19000;  pp. 

xvi.,  115.  The  Hamburg  Observatory • 

Mitteilungen  der  Koniglichen  UniversitSts  Sternwarte  zu  Breslau, 

Erster  Band;  pp.  vi.,  116,  with  plates. 

The  Breslau  Observatory, 
Anleitung  zum  Gebrauche  des  Zenitteleskops  auf  den  Internationalen 

Breitenstationen,  von  Th.  Albrecht,  Zweite  Ausgabe;  pp  29, 

with  plates. 

Central  Bureau  der  Internationalen  Erdmessung^  Berlin- Potsdam, 

Stern-Lexikon.  Quellennachweise  zur  Bonner  Durchmusterung,  I. 

Theil,  von  -  V  bis  +  19*  Declination ;  pp.  viii.,  187. 

The  Vienna  Observatory, 
Meteorologische  Termin-Beobachtungen   in    Pola,  Sebenico,   und 

Teodo,  1901,  Dec.  to  1902,  Sept. 
Monats  und  Jahresiibersicht  nach  den  Termin-Beobachtungen,  1901. 
Jahrbuch  der  Meteorologischen,  Erdmagnetischen  und  Seismischen 

Beobachtungen.     Beobachtungen,   1901  ;    pp.  xlix.,  174,  with 

plates. 
Relative  Schwerebestimmungen  durch  Pendelbeobachtungen,  III., 

Heft ;  pp.  37,  with  map. 
Erdmagnetische  Keise- Beobachtungen,  III.  Heft;   pp.  52. 

Hydrog,  A  mt  zu  Pola. 

Jelent6s  a  Magy.  Kir.  Orsz.  Meteorologiai  es  Foldmagnessegi  intezet 
es  az  O'Gyallai  Kozponti  Obszervatorium,  1900 ;  pp.  72. 

Publicationen  der  Kon.  ung.  Reichsanstalt  fiir  Meteorologie  und 
Erdmagnetismus,  1901.     Band  IV. ;  pp.  128. 

Jahrbiicher  der  Konigl,  ung  Reichsanstalt  fQr  Meteorologie  und 
Erdmagnetismus,  XXIX.  Band,  Jahrgang,  1899,  I.  Theil;  pp. 
xvii.,  215.  XXX.  Band,  Jahrgang,  1900,  11.  Theil;  pp.  ii., 
107.  The  Poyal  Meteorological  Observatory^  Budapest, 

Magnetische  und  Meteorologische  Beobachtungen  an  der  K,  K. 
Sternwarte  zu  Prag  im  Jahre,  1901 ;  pp.  xvi.,  49. 

The  Prague  Observatory, 

Calculation  of  Elliptic  Elements  of  the  System  of  Y  Cygni  by  N.  C. 

Dun6r;  pp.  175-191. 
Observations  and  Ephemerides  of  the  Variable  Star  Y  Cygni^  by 

N.  C.  Dun6r;  pp.  149-150. 
Sur  la  Deformation  des   Couches   Sensibles  des  Plaques  Photo- 

graphiques,  etc.,  par  O.  Bergstrand  ;  pp.  187-224. 
Sur  la  Parallaxe  d'une  Etoile  dans  le  Voisinage  de  61  Cygne,  par 

O.  Bergstrand ;  pp.  10.  The  Upsal  Observatory, 
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Preliminary  Report  of  the  Dutch  Expedition  to  Karang-Sago, 
Sumatra,  for  the  Observation  of  the  Total  Solar  Eclipse  of 
May,  1901 ;  pp.  22. 

Total  Eclipse  of.  the  Sun,  May  18,  1901 :  Dutch  Observations,  II. ; 
pp.  20.  The  Dutch  Eclipse  Expedition. 

Galileo  in  Arcetri,  Discorso  Inaugurale,  4  Novembre,  1901,  dal 

Prof.  A.  Abetti ;  pp.  41. 
L'Osservatorio  Astronomico  di  Arcetri ;  pp.  12,  with  plates. 
Osservazioni  Astronomiche  fatte  alFEquatoriale  di  Arcetri  nel  1901, 
da  A.  Abetti ;  pp.  82. 

a,  Istituto  di  Siudi  Superiori  Pratia  e  di  Ptrfezionamento  in  Firenze. 
Su  la  Determinazione  de'  Radiant i  nota  di  V.  Alberti ;  pp.  22. 

The  Observatory,  Capodimonte,  Naples. 
Sull'Escursione  Diurna  della  Declinazione   Magnetica  a  Milano, 
etc.,  nota  del  S.  C.  M.  Rajna ;  pp.  10. 

The  Observatory,  Brera,  Milan, 

Ephemeride  des  Planeten  (78)  Diana,  von  A.  Michajlovski,  1902, 
June  7  -  Juli  11.  '  The  Kasan  Observatory. 

Publication  de  I'Observatoire  Astronomique  et  Physique  de  Tach- 
kent.  No.  3;   pp.  21  and  172,  with  Atlas. 

The  Observatory,  Tachkent. 
Memorias  y  Revista  de  la  Sociedad  Cientifica  ''Antonio  Alzate"; 
Tomo  XIII.,  Nos.  1,  2,  3,  4.     Tomo  XV.,  Nos.  7,  8,  9,  10,  11, 12. 
Tomo  XVI.,  Nos.  1,  2,  3. 

La  Sociedad  Cientifica  ^^ Antonio  Aizate** 

Informes  presentados  a  la  Secretaria  de  Fomento,  etc.,  desde  Julio 

de  1899,  hasta  Diciembre  de  1901 ;  pp.  99. 
Anuario  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  1902 

pp.  384.  The  Observatory,  Tacubaya, 

Annuario  publicado  pelo  Observatorio  do  Rio  de  Janeiro,  1901 
pp.  ix.,  299. 

Boletim  Mensal  do  Observatorio  do  Rio  de  Janeiro,  1900,  Maio 
Junho,  Julho,  Agosto,  e  Setembro;  1901,  Janeiro,  Fevereiro 
Marco,  Abril,  Maio,  e  Junho.     The  Observatory,  Biode  /aneiro. 

Definitive  Orbit-Elements  of  Comet  1899,  I.  (Swift),  by  C.  J.  Mer- 
field  ;  pp.  33  -  76.  The  Author. 

The  Parks  of  Sydney,  by  J.  H.  Maiden.  The  Author. 

Bank  Notes  versus  Government  Notes,  by  R.  L.  Dash ;  pp.  4. 
*  The  Author, 

The  Timber  Industry  and  Forests  of  New  South  Wales,  by  A. 
Duckworth;  pp.  12.  The  Author. 

On  the  New  Star  in  Perseus,  Nos.  1,  2,  3,  4,  by  A.  Stanley  Williams. 
Period  and  Light  Curve  of  6685  Y  Lyrae,  by  same ;  pp.  199  -  208. 
Further  Observations  of  the  New  Star  in  Perseus,  No.  5,  by  same ; 
pp.  689  -  596.  The  Author. 

An  Adaptation  of  Major  Grant's  Graphical  Method  of  Predicting 
Occultations  to  the  Elements  now  given  in  the  Nautical 
Almanac,  by  A.  C.  D.  Crommelin ;  pp.  6,  with  diagrams. 

The  Author. 
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On  the  Near  Approach  of  the  Planet  Eros  to  a  Star  <B.D.  +48*'759, 
by  F.  A.  Bellamy ;  pp.  16  -  18. 

On  the  Place  of  the  Variable  R  U  Herculis  and  Neighbouring 

Stars,  from  Photographic  Measures,  by  F.  A.  Bellamy ;  pt>. 

73  -  78. 
On  the  Accuracy  of  Photographic  Measures,  by  H.  C,  Plummer, 

M.A. ;  pp.  618-628;  and  Second  Note,  by  same;  pp.  506  -  516. 
On  the  Oxford  Photographic  Determinations  of  Stellar  Parallax  : 

Reply  to  Sir  D.  Gill,  by  H.  H.  Turner,  d.sc..  etc. ;  pp.  308  -  315. 
The  Oxford  Photographic  Determinations  of  Stellar  Parallax:  Reply 

to  Prof.  Turner,  by  Sir  D.  Gill ;  pp.  513  -  621. 
The  Same:  Further  Reply  to  Sir  D.  Gill,  by  H.  H.  Turner,  D.sc.etc; 

pp.  621  -  527. 
On  a  Simple  Method  of  Accurate  Surveying  with  an  ordinary 

Camera,  by  H.  H.  Turner,  d.sc,  etc. ;  pp.  126  -  132. 
On  the  Relative  Number  of  Star  Images  Photographed  in  different 

parts  of  a  Plate,  etc.,  by  same  ;  pp.  434-448. 
On  Stationary  Meteor  Radiants  (3rd  Paper),  by  same;  pp.  448  -  454. 
Determination  of  Dr.  Kustner's  Magnitude  Equation  from  Com- 
parison of  his  Meridian  Observations  in  Zones  +  24*  to  +  27' 

with   Measures   of  Photographic   Plates,   at  the   University 

Observatory,  Oxford,  by  same ;  pp.  3-6. 
Address  to  the  Department  of  Astronomy  of  the  British  Associa- 
tion for  the  Advancement  of  Science,  Glasgow,  1901,  by  same; 

pp.  6.  Professor  H,  H,  Turner^  D,Sc,^  etc. 

Secular  Variation  in  the  Period  of  R.  Carinas,  by  A.  W.Roberts,  d.sc; 

pp.  552-656. 
On  the  Orbits  of  the  Algol  Variables,  RR  Puppis  and  V  Puppis,  by 

same;  pp.  177-  191. 
Certain  Considerations   regarding   Algol  Variation,  with   special 

reference  to  C.P.D.  -4r'4511,  by  same  ;  pp.  71-84. 

The  Author. 
Preliminary  Investigation  of  the  Probable  Diameters,  Masses,  and 

Densities  of  those  Satellites  which  have  Measureable  Discs, 

by  T.  J.  J.  See ;  pp.  6. 
Preliminary  Investigation  of  the  Diameter  of  Mars,  by  same ;  pp. 

97-114. 
Micrometrical  Measures  of  the  Equatorial  Diameter  of  Saturn  and 

of  his  System  of  Rings,  by  same  ;  pp.  389-404. 
Observations  of  the  Diameters  of  the  Satellites  of  Jupiter  and  of 

Titan,  by  same;   pp.  326-336. 
Researches  on  the  Diameter  of  Jupiter,  by  same ;  pp.  213-218. 
Observations  of  the   Satellites  of  Saturn  and  Uranus,  by  same ; 

pp.  213  -  226.  The  Author, 

Zusammenstellung  der  Kometen-Erscheinungen  des  Jahres,  1901, 
von  H.  Kreutz  ;  pp.  61-66.  ihe  Author, 

H.Kreutz,  Untersuchungen  iiber  das  System  .der  Kometen  1843  I., 
1880  I.,  und  1882  IL,  HI.  Theil,  von  O.  Knopf;  pp.  231-242. 

The  Author. 

Effemeridi  esatte  di  Asteroidi  in  opposizione  nel  1902,  calcolate 
dal  Prof.  P.  Neugebauer;  pp.  8.  The  Author. 


ERRATA. 


Report  for  1897. 

Page  24,  2nd  line  from  io^—for  Skrine  read  Shinn. 

for  Art.  read  Ast. 
from  bottom—:/^  Rotazioni  read  Rotazione. 

far  topographia  r^a// topografia, 

for  Quarte  read  Quarta. 

for  ua  read  un. 

for  Metode  read  Metodo. 

for  Flontarino  read  Contarino. 


„     24,  8th 

M                         }) 

„     24,9th     , 

,     from  1 

„     24,  8th 

„     24,8th     , 

„     24,  5th 

»     24,5th     , 

„     24,  4th 

Report  for  1899. 
Page  23,  line  17  from  bottom—^^r  Bundschau  read  Rundschau. 


Report  for  1901. 
Page  19,  line  10  from  bottom—^  Tycho  r^o^  Tychonis. 
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KEPORT 


OF  TH^ 


WINDSOR  OBSERVATORY, 


For  1903. 


The  following  is  a  Report  of  the  work  done  during  the  year  1903. 

Buildings  and  Instruments. 

No  addition  has  been  made  to  the  buildings  or  the  instruments 
during  the  year.  In  the  Report  for  1901  will  be  found  a  list  of  all 
the  instruments  with  which  the  Observatory  is  equipped,  and  for  a 
complete  description  of  them  the  reader  is  referred  to  the  History 
and  Description  of  the  Observatory,  published  at  the  close  of  1887. 

Position  of  tlie  Observatory. 

The  co-ordinates  of  the  Observatory,  and  the  height  of  the 
barometer  cistern  above  the  local  mean  tidal  level  are  : — 

Longitude lOh.  3m.  20*5  sees.  £.  of  Greenwich. 

Astronomical  latitude  ...      -  33°  36'  30-8" 
Height  of  barometer  cistern       ...     52  feet. 

Meridian  Work. 

The  timekeeper  employed  was  the  sidereal  chronometer yj?^^ 
PaoU^  No.  2962,  which  was  regulated  by  means  of  the  3-inch  transit 
instrument.  An  explanation  of  the  methods  employed  in  the 
reduction  of  the  transit  observations  will  be  found  in  the  Reports 
for  1888,  1889,  and  1890.  The  equatorial  distances  in  sidereal  time 
of  the  outer  wires  of  the  transit  instrument  from  the  middle  wire,  as 
derived  from  all  the  transits  of  circumpolar  stars  in  1902,  were  : — 

A  -  +20-197S.,  B  =   +10-5 1 6s.,  D  =   -  9-323s.,  E.  =   -19-006s., 


with  a  reduction  of  +0'477s.  to  the  middle  wire  C,  when  all  five 
wires  were  observed.  These  values  were  employed  during  1903.  A 
re-determination  of  the  values  from  all  the  transits  of  circum polar 
stars  during  1903  gives  the  following  values: — 

A  =  +  20-211S.,  B  =  +  10-510S.,  D 9-304s.,  E  =  -19-009s., 

with  a  reduction  of  +  0'482s.  to  the  middle  wire. 

The  following  is  a  summary  of  the  meridian  work  for  1903  :  — 

Nights  on  which  the  local  time  was  determined          86 

Transits  observed  of  stars  with  a  declination  not  exceeding  40*  374 

Transits  of  stars  of  high  declination  observed  for  azimuth       ...  73 

{level  error           238 

coUimation  error            25 

azimuth  error      64 

It  may  be  mentioned  that  previously  to  February  21,  the 
coUimation  [error  was  determined  by  comparing  the  middle  wire 
of  the  3-inch  transit  instrument  with  that  of  the  2-inch  collimator 
on  a  pier  a  little  north  of  the  Observatory  in  both  positions  of 
the  rotation  axis  of  the  former.  The  method  employed  is  that 
described  in  the  Report  for  1890.  An  accident,  however,  happened 
to  the  wires  of  the  collimator  on  the  date  above  mentioned,  so  that 
subsequently  the  error  was  deduced  from  transits  of  stars  of  con- 
siderable north  declination  in  both  positions  of  the  rotation  axis. 
The  table  following  shows  the  errors  of  the  transit  instrument  and 
errors  and  rates  of  the  chronometer  John  Poole  during  the  year. 
This  chronometer  was  also  always  employed  in  the  extra  meridian 
observations.  The  places  of  the  clock  and  azimuth  stars  have  been 
adopted  throughout  from  the  American  Ephemeris, 
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Extra-Meridian  Work. 

Planet  Observations. — Micrometer  comparisons  were  made 
as  follow  with  the  S-inch  equatorial : — 

pj      .  Nights  of  Number  of  Number  of 

Observation.  Comparisons.       Comparison  Stars. 


(17)  Thetis     ... 

.  •  •       «/     ... 

77 

...     1 

(29)  Amphitrite 

4 

■  * .     ^%j     • .  • 

...       2 

(324)  Bamberga 

...          ItO 

...     ^«/U         . .  . 

...     10 

The  observations  of  the  first  two  planets  have  already  appeared 
in  the  Astronomhche  Nachrichten^  and  those  of  the  last  in  the  Monthly 
Notices  of  the  Royal  Astronomical  Society.  Mr.  C.  J.  Merfield 
has  kindly  compared  the  former  observations  with  the  ephemerides. 

Comet  Observations. — Two  comets  have  been  observed  during 
the  year  with  the  8-inch  equatorial,  as  follow  : — 

Comet. 


Nights  of 

Number  of 

Number  of 

Observation. 

Comparisons. 

Comparison  Stars. 

.  •      It)      ... 

...     X  (/•/        ... 

...      13 

16     ... 

...    loo      ... 

18 

1902  III.  (Perrine) 

1903  III.  (Grigg) 

The  observations  of  Comet  1902  III.  were  a  continuation  of  a 
series  commenced  in  November  and  December,  1902,  and  referred 
to  in  the  last  annual  Report.  The  comet  was  chiefly  observed  in 
the  morning  sky.  On  April  21  a  telegram  appeared  in  the  Sydney 
Morning  Herald^  announcing  the  discovery  of  Comet  1903  III.  by 
Mr.  John  Grigg,  of  Thames,  New  Zealand,  but  without  furnishing 
any  positions,  and  it  was  not  till  April  25  that  I  received  a  letter 
from  the  discoverer,  giving  rough  places  for  April  17  and  18.  By 
these  means  I  was  enabled  to  find  the  visitor  on  April  25.  The 
first  four  positions  secured  were  cabled  to  Kiel,  from  which  an 
approximate  orbit  was  computed  by  Dr.  Kreutz  and  Herr  Ebell. 
The  elements  agreed  closely  with  those  already  computed  by 
Mr.  C.  J.  Merfield  from  the  same  observations.  The  observa- 
tions of  both  comets  have  already  appeared  in  the  Astronomische 
Nachrichten. 
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Meteorologloal  Observations. 

The  following  is  an   abstract   of   the  meteorological   results 


for  1903:— 


Temperatnree. 


I 


XUiinfall. 


1903. 


January 

February 

March 

April 

May.. 

June 

July . . 

August 

September 

October 

November 

December 

Year 


108-8 
1091 
105-6 
98-2 
76-0 
69-5 
74-6 
74-3 
88-4 
85-4 
99  8 
97-6 


1091 


"Si 


s  ^ 

^0  0  « 


51-5 
61-6 
558 
42-3 
30-4 
24-2 
27-5 
83-2 
36  8 
431 
43-5 
50-8 

24-2 


155-4 
1620 
1540 
138-1 
126-2 
111-8 
1187 
122-7 
136-7 
139-8 
165-0 
150-9 


S; 


9 

III 


45-8 
45-4 
50-6 
881 
29-0 
22-4 
23-9 
27-7 
31-5 
37-8 
39-6 
45-5 


Inches 
2-307 
0-498 
2-863 
2-632 
2359 
0-993 
2-550 
2520 
3-482 
3060 
1-UlO 
4-806 


Hi 
|I5 

Inches 

Inchea 

2118 

0-630 

0-467 

0300 

2-706 

0  784 

2-446 

0-580 

2-187 

0-940 

0-886 

0-330 

2-428 

1-382 

2-429 

0  830 

3-352 

1-687 

2-937 

1-489 

0-936 

0-226 

4-592 

1-679 

27-484 

1-679 

Date 
9h. 


27 
18 

5 
18 

9 

2 
26 
27 
18 
23 
12 

7 


In  connection  ^vith  these  observations,  it  may  be  mentioned 
that  during  the  year  the  River  and  South  Creek  were  recorded  as 
being  disturbed  on  three  occasions  only.  Small  freshes  occurred 
in  August,  September,  and  December.  A  plague  of  caterpillars 
was  experienced  in  November,  which  was  followed  on  the  morning 
of  November  26  by  a  flight  of  myriads  of  white  butterflies.  They 
travelled  eastwards  with  the  wind. 

Publications; 

The  following  papers  have  been  published  in  astronomical 
journals  since  the  last  annual  Report : — 

Observations  of  Pallas,  Amphitrite,  and  Comet  1902  III. 
(Perrine)  in  1902-3. — Astvononmche  Nackrickten,  Band  163, 
p.  293. 

Observations  of  Thetis  and  Comet  1903  III.  (Grigg)  in 
1903. — Astronomische  Nachtir.hten,  Band  163,  p.  297. 

Results  of  Double -Star  Measures  with  the  8 -Inch 
Equatorial  in  1902. — Royal  Astronomical  Society s  Monthly 
Notices,  Vol.  64,  p.  58. 

Observations  of  Bamberga  in  1903.  —  Royal  Astronomical 
Society's  Monthly  Notices,  Vol.  64,  p.  658. 


11 
Observations  Recently  Utilised. 

The  equatorial  observations  of  minor  planet  (7)  Iris,  made  in 
1898,  have  been  employed  by  Dr.  J.  Riem  in  his  Verbesserung  und 
Erganzung  der  Briinnow'schen  Tafeln  der  Iris.  See  Veroffentlichungm 
des  kbniglichen  astronomischen  Rechen-Instituts  xu  Berlin,  No.  20,  p.  87. 

The  observations  of  Comet  1889  IV.  (Davidson)  have  been 
employed  by  Dr.  Guido  Horn  of  Trieste,  with  those  made  at  29  other 
observatories,  in  ihe  definitive  determination  of  the  orbit  of  the 
Comet.     See  Astronomiscke  Nackfichten,  Band  165,  p.  327. 

The  Ubrary- 

Fifty -eight  public  institutions  and  ten  individuals  have  contri- 
buted their  publications  to  the  library  during  the  year,  to  whom  the 
author  presents  his  best  thanks.  For  the  future,  instead  of  publishing 
a  list  of  the  presents  received,  the  author  will  at  the  close  of  each 
year  send  an  acknowledgment  by  post  to  the  donors. 

Conclusion. 

The  author,  having  now  attained  his  seventieth  year,  finds 
that  he  is  compelled  to  discontinue  systematic  work.  His  declining 
years  will  be  devoted  to  business  of  a  private  nature,  with  occasional 
attention  to  astronomical  observation.  The  present  Report  will 
therefore  conclude  the  series  emanating  from  his  Observatory. 
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PRESENTS   RECEIVED   FOR  THE  LIBRARY    DURING 

THE  YEAR  1903. 


[NoTB. — The  names  of  the  donors  are  printed  in  italics.] 


Results  of  Rain,  River,  and  Evaporation  Observations  in  N.  S.  Wales 
in  1900,  with  maps  and  diagrams;  pp.  Ixvi..  139. 

The  Government  Observatory,  Sydney. 

Meteorological  Observations  at  the  Adelaide  Observatory  and  other 
places  in  South  Australia  and  the  Northern  Territory  during 
1899  ;  pp.  xvi.,  95  and  91.  with  maps. 

The  Government  Observatory.  Adelaide ,  S.A, 

Meteorological  Observations  at  the  Perth  Observatory  and  other 
places  in  Western  Australia  during  1901  ;  pp.  135,  with  maps. 

The  Government  Observatory,  Perth,  W.A. 

"Wragge." — Official  Journal  of  the  Central  Weather  Bureau, 
Brisbane,  Vol.  I.,  Nos.  1  -  24,  July  -  Dec.  1902;  also  Weekly 
Numbers  from  April  16  to  July  9,  1903,  both  included. 

The  Central  Weather  Bureau^  Brisbane,  Queensland. 

The  Surveyor  for  1902,  Dec.  31 ;  1903,  Jan.  31,  Feb.  28,  March  31, 
May  7,  June  4,  July  8,  Aug.  8,  Sept.  11,  Oct.  19,  Nov.  10,  25, 
and  Dec.  23.  The  Institution  of  Surveyors,  N,S.  Wales. 

The  Hawkesbury  Agricultural  College  Magazine,  Vol.  II.,  No.  17, 
part  12.  The  Hawkesbury  Agricultural  College. 

Queensland  Geographical  Journal  (new  series),  18th  Session,  1902  — 
1903 ;  pp.  176. 
The  Queensland  Branch  of  the  R.  Geographical  Society  of  Australasia. 

The  Mirror,  Vol.  I.,  1903,  April,  July,  and  October. 

Summer  Sill  Parliamentary  Debating  Society. 

Results  of  Micrometer  Measures  of  Double-Stars  with  the  28-inch 
Refractor  at  the  Royal  Observatory,  Greenwich,  in  1902  ;  pp. 
403  -  419.  The  Royal  Observatory,  Greenwich. 

Weekly  Weather  Reports,  1902  Nov.  22,  to  1903  Nov.  14,  complete 
except  that  for  1903  Feb.  28. 

Quarterly  Summaries  of  the  Weekly  Weather  Report,  1902,  Oct.  - 
Dec,  and  1903,  July  -  Sept. 

Summary  of  the  Weekly  Weather  Report,  1902 :  Values  for  the 
year. 
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Weekly  Weather  Report,  1902,  Vol.  XIX.,  App.  II. :   Rainy  Days 

..       1902. 

Title  Page  and  Preface  to  the  WeeWy  Weather  Report  for  1902. 

Meteorological  Observations  at  Stations  of  the  Second  Order  for 
1899 ;  pp.  xiii.,  182. 

Hourly  Means  from  the  Self- Recording  Instruments  at  the  Five 
Observatories  under  the  Meteorological  Council,  1899,  pp.  xi., 
239. 

Summary  of  Observations  made  at  117  Stations  in  the  United 
Kingdom  for  1902,  Oct.,  Nov.,  Dec.  1903,  Jan.  (two  copies):  at 
119  Stations  for  1903,  Feb.  at  120  Stations  for  1903,  March,  April, 
May,  at  121  Stations  for  1903,  June,  and  at  120  Stations  for  1903, 
July,  Aug.,  and  Sept. 

Report  of  the  Meteorological  Council  for  the  Year  ending  1902, 
March  31 ;  pp.  163.  The  Meteorological  Office^  London, 

28th  Annual  Report  of  the  Savilian  Professor  of  Astronomy  for 
1902-1903;  pp.  12.  The  University  Observatory,  Oxford. 

Report  of  the  Library  Syndicate  for  1902  ;  pp.  24. 

The  University,  Cambridge, 

Report  of  the  Liverpool  Observatory,  Bidston,  Birkenhead,  and 
Meteorological  Results  for  1902  ;  pp.  43. 

The  Liverpool  Observatory, 

Reports  of  the  National  Physical  Laboratory  for  1901  and  1902;  pp. 
54  and  51.  The  National  Physical  Laboratory, 

Results  of  Meteorological  and  Magnetical  Observations  at  Stonyhurst 
College  Observatory,  with  Report,  etc.,  1902  ;  pp.  vi.,  76. 

The  Stonyhurst  College  Observatory, 

Report  and  Results  of  Observations  at  the  Fernley  Observatory, 
Southport,  for  1902  ;  pp.  30. 

The  Meteorology  of  Southport,  by  Joseph  Baxendell,  F.R.Met.S. ; 
pp.  12.  The  Fernley  Observatory^  Southport. 

Rousdon  Meteorological  Observations  for  1902  ;  pp.  16. 

The  Rousdon  Observatory,  Devon, 

Report  of  the  Royal  Observatory,  Cape  of  Good  Hope,  for  1902 ; 
pp.  16. 

Independent  Day-Numbers  for  1905,  as  used  at  the  Royal  Observa- 
tory, Cape  of  Good  Hope  ;  pp.  14. 

The  Royal  Observatory,  Cape  of  Good  Hope, 

Report  of  the  Government  Astronomer  at  Natal  for  1902  ;  pp.  75. 

The  Natal  Observatory* 

Report  of  the  Kodaikanal  and  Madras  Observatories  for  1902 ;  pp.  22. 

The  Kodaikanal  and  Madras  Observatories, 

Observations  at  Hongkong  Observatory  in  1902 ;  pp.  10  and  (127). 

The  Hongkong  Observatory, 
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Report  on  the  Total  Solar  Eclipse  of  1898,  January  21-22,  as 
observed  at  Jeur,  in  Western  India,  by  K.  D/Naej<amvala,  M.  A.., 
etc. ;  pp.  vi.,  73,  with  plates.  The  Government  of  Bombay, 

Report  of  the  Meteorological  Service  of  Canada  for  1901 ;  pp.  xxiii., 

369. 
Monthly  Weather  Review,  1902  Sept.,  Nov.,  Dec,  1903  January  to 

August  (inclusive). 
Toronto  General  Meteorological  Register  for  1902  ;  pp.  12. 

lite  Meteorological  Office^  Toronto, 

Smithsonian  Miscellaneous  Collections,  1259.  List  of  Observatories, 
1902  ;  pp.  48.  Ihe  Smithsonian  Institution. 

Report  of  the  U.S.  Naval  Observatory  for  the  Year  ended  1902, 
June  30  ;  pp  38. 

Publications  of  the  U.S.  Naval  Observatory  (2nd  series).  Vol.  II., 
pp.  xxviii.,  525. 

Meteorological  Observations  and  Results  at  the  U.S.  Naval  Observa- 
tory, 1891-1892;  pp.  63. 

The  U.S.  Naval  Observatory,  Washington, 

Bulletins  of  the  Lick  Observatory,  Nos.  27  -  36,  38  -  40,  44  -  48. 

Title  Page,  Contents,  etc.,  to  Vol.  I.,  Nos.  1-26,  1901-1902,  of 
the  Lick  Observatory  Bulletins.  The  Lick  Observatory. 

Annals  of  the  Astronomical  Observatory  of  Harvard  College,  VoL 
XXXVII.,  Part  II. ;  pp.  149  -  281.  Vol.  XXXVIII. ;  pp.  252, 
with  plates.  Vol.  XLL,  Nos.  8  and  9,  with  Title  Page  and 
Contents.  Vol.  XLIV.,  Part  II.,  pp.  115  -  216.  Vol.  XLVIIL, 
No.  II.;  pp.  39-90. 

Fifty-seventh  Annual  Report  of  the  Observatory  of  Harvard  College 
for  Year  ending  1902,  Sept.  30  ;  pp.  15. 

ne  Harvard  College  Observatory. 

Bulletins  of  the  Yerkes  Observatory,  Nos.  18  and  19. 

ne  Yerken  Observatory. 

Publications  of  the  Washburn  Observatory,  Vol.  XI.  Meridian 
Observations  for  Stellar  Parallax  (first  series)  1893-96;  pp. 
435.  The  Washburn  Oboervatory. 

Transactions  of  the  Astronomical  Observatory  of  Yale  University, 
Vol.  I.,  Part  VI. ;  pp.  255  -  330.      Yale  University  Observatory. 

On  the  Physical  Constitution  of  the  Planet  Jupiter,  by  G.  W. 
Hough ;  pp.  17.  The  Dearborn  Observatory. 

Chart  and  Catalogue  for  observing  Nova  Geminorum,  by  John  G. 
Hagen,  S.J. ;  pp.  4. 

Observations  of  Variable  Stars  at  Various  Places  in  1884-90. 
Part  I.  The  Observations,  by  J,  G.  Hagen,  S.J. ;  pp.  145. 

The  Georgetown  College  Observatory. 

Proceedings  of  the  American  Philosophical  Society,  Vol.  XLI., 
No.  168,  1902  Jan.  -  April;  pp.  112,  with  plates. 

71u  American  Philosophical  Society, 
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Publications  of  Goodsell  Observatory  of  Carleton  College :  No.  2. 
Longitude  Determinations,  pp.  38  ;  and  No.  3.  Observations 
of  Sunspots,  etc.,  1889-1892 ;  pp.  84. 

Goodsell  Observatory  of  Carleton  College. 

Bulletins  of  the  Lowell  Observatory,  Arizona,  Nos.  1,  2,  3,  and  4. 

Hie  Lowell  Observatory, 

Bulletins  of  the  Manila  Central  Observatory  for  1903,  May,  June, 
July;  pp.  107-138,  139-172,  and  173-203. 

The  Philippine  Weather  Bureau, 

Rapport  Annuel  sur  I'Etat  de  TObservatoire  de  Paris,  pour  1902  ; 
pp.  32.  The  Paris  Observatory. 

Astronomische  Abhandlungen,  No.  4.  1.  Teil.  Definitive  Orbit- 
Elements  of  Comet  1900  II.,  by  M  S.  de  Mello  e  Simas.  II. 
Teil.  Definitive  Orbit- Elements  of  Comet  1901,  I.,  by  C.  J. 
Merfield  ;  pp.  29.  Office  of  the  Astronomische  Nachrichten. 

Vero£Fentlichungen  desKdniglichen  Astronomischen  Rechen-Instituts 
zu  Berlin,  Nos.  19,  20,  and  21 ;  pp.  14,  196,  and  11. 

Bahnelemente,  Oppositionsangaben  und  Oppositions  Ephemeriden 
der  kleinen  Planeten  far  1903  ;  pp.  407-502. 

Konisiliche  Ast,  Hechen-Instituts^  Berlin, 

Jahrbuch  der  Meteorologischen,  Erdmagnetischen  und  Seismischen 
Beobachtungen.  Neue  Folge,  VII.  Band.  Beob.  des  Jahres, 
1902;  pp.  Iv.,  174,  with  plates. 

Erdmagnetische,  Simultan- Beobachtungen  w&hrend  der  Midpolar- 
Forschung  in  1902  -  1903 ;  pp,  34. 

Meteorologische  Termin- Beobachtungen,  1902,  Oct.,  Nov.,  Dec; 
1903,  Jan.,  Feb.,  Marz.,  April,  Mai,  Juni,  Juli,  Aug.,  and  Sept. 

Monats  und  Jahresdbersicht,  1902.     Hydrographische  Amt,  in  Pola. 

Definitive  Resultate  aus  den  Prager  Polhohen-Messungtn  von  1889 
bis  1892,  und  von  1895  bis  1899  ;  pp.  293. 

Magnetische  und  Meteorologische  Beobachtungen  an  der  K.  K. 
Stemwarte  zu  Prag  im  Jahre,  1902  ;  pp.  xvi.,  43. 

K,  K.  Stemwarte  zu  Prag, 

JahrbGcher  der  Kon.  ung.  Reichs  Anstalt  fQr   Meteorologie  und 

Erdmagnetismus,  XXIX.  Band,  Jahrgang,  1899,  III.  Theil. ; 

pp.  Ixxxiii.,  64.     XXX.  Band,  Jahrgang,  1900,  III.  Theil;  pp. 

•    xxxviii,,  28.      XXXI.  Band,  Jahrgang,  1901,   II.  Theil;   pp. 

ii.,  107. 

Die  Methoden  und  Mitteln.  der  Wolkenhohen  messungen  von  N.  T. 
V.  Konkoly,  jr. ;  pp.  64. 

Bericht  tlber  die  Th&tigkeit  der  Kgl.  ung,  Reichsanstalt  fiir  Meteor- 
ologie u:  Erdmagnetismus,  und  des  Central-Observatoriums  in 
O'Gyalla  im  Jahre  1901 ;  pp.  74. 

Namen  und  Sachregister  der  Bibliothek.  der  Kon.  ungar.  Reichs- 
anstalt fUr  Meteorologie  und  Erdmagnetismus  ;   pp.  viii.,  423. 
Kon.  Ungar.  Reichsanstalt fUr  Meteorologie  und  Erdmagnetismus y  Budapest. 
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Protuberanzen  beobachtet  in  den  Jahren  1888,  1889,  1890  am, 
Haynald-Observatorium  von  J.  F6nyi,  S.J. ;   pp.  132. 

Gewitter-Registrator,  von  J.  F6nyi,  S.J. ;  pp.  21. 

Haynald  Observatorium^  Kalocsa. 

Publicationen  der  v'Kuffner'schen  Sternwarte  in  Wien,  VI.  Band, 
I.  Theil;  pp.  A  91.  Von  Kuffner*s  Observatory,  Vienna. 

Catalog  der  in  Norwegen  bis  Juni,  1878,  beobachteten  Nordlichter 
znsammengestellt  von  Sophus  Tromholt ;  pp  xxiii.,  422. 

Academy  of  Sciences  and  Letters,  Christiania, 

Determination  de  la  Parallaxe  Annuelle  de  TEtoile  B.D.  +  37*'4131y 
par  O.  Bergstrand  ;  pp.  36.  The  Upsal  Observatory, 

Annalen  der  Sternwarte  im  Leiden,  Achter-Band,  pp.  (69)  288. 

Recherches  sur  Torbite  de  la  Com^te  periodique  de  Holmes,  etc., 
par  Dr.  H.  J.  Zwiers,  Deuxieme  Memoire ;  pp.  108. 

Untersuchungen  iiber  den  Lichtwechsel  Algols,  von  Ant.  Panne- 
koek,  pp.  236 ;  and  Anhangen  I.  and  II.,  pp.  xxiv. 

The  Leiden  Observatory. 

Publications  of  the  Astronomical  Laboratory  at  Groningen,  No.  10 ; 
pp.  vi.,  59  ;  and  No.  11,  pp.  32. 

The  Astronomical  Laboratory^  Groningen, 

Galil6e  et  Marius  par  J.  A.  C.  Oudemans  et  J.  Bosscha;  pp.  75. 

The  Utrecht  Observatory. 

On  the  Yearly  Periodicity  of  the  Rates  of  the  Standard  Clock  of 
the  Observatory  at  Leyden,  Hohwii.,  No.  17,  by  Dn  E.  F.  van 
de  Sande  Bakhuyzen,  1st  and  2nd  parts;  pp.  24,  24. 

Preliminary  Investigation  of  the  Rate  of  the  Standard  Clock  of 
the  Observatory  at  Leyden,  HohwG.,  No.  17,  etc.,  by  same; 
pp.  12.       Koninhlijke  Akademie  van  Wetenschappen  te  Amsterdam. 

Total  Eclipse  of  the  Sun,  May  18,  1901.  Dutch  Observations  No. 
1,  General  Account  by  Dr.  A.  A.  Nijland  ;  pp.  27. 

bterrewacht  Zonnenberg,  Utrecht. 

Theory  of  Observations,  by  T.  N.  Thiele ;  pp.  143. 

The  Copenhagen  Observatory. 

Determinazioni  di  Azimut  e  di  Latitudine  eseguite  nel  1885,  nella 
Stazione  Astronomica  di  Termoli  da  M.  Rajna ;  pp.  84. 

R.  Osservatorio  di  Brera  in  Milano. 

Meteorologische   Beobachtungen   angestellt   in  Jurjew    im  Jahre 

1902;  pp.  84. 
Synoptische  Tabellen  der  taglichen  Niederschlage  an  alien  meteoro- 

logischen  Stationen  der  Ostseeprovinzen  im  Jahre,  1900;  pp.  58. 
Mete.rologisches  Observatorium  der  Kais.  Untversitdt  Mujwrjew. 

Observations  de  la  Station  Meteorologique  de  TEcole  reale  de 
Jourief,  1903,  Janvier -Octobre. 

Station  Meteorologique  de  VEcole  reale  de  Jourief. 
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Boletim  Mensal  do  Observatorio  do  Rio  de  Janeiro,  1902,  Abril  - 

Setembro ;  pp.  35  -  IH. 
Annuario  publicado  pelo  Observatorio  do  Rio  de  Janeiro,  1902; 

pp.  317.  The  Observatory,  Rio  de  Janeiro, 

Anuario  del  Observatorio  Astronomico  Nacional  de  Tacubaya,  1903; 
pp.  389.  JIm  National  Observatory,  Tacubaya. 

Memorias  y  Revista  de  la  Sociedad  Cientifica  **  Antonio  Alzate"; 
Tomo  XIII.,  Nos.  5,  6 ;  Tomo  XVI.,  Nos.  4, 5,  6 ;  Tomo  XVII., 
Nos.  1,  2,  3,  4,  5,  6;  Tomo  XVIII.,  Nos.  1,  2  ;  Tomo  XIX., 
No.  1.  La  Sociedad  Cientifica  *^ Antonio  Alsate." 

Aberration  Constant  from  Zenith  Distances  of  Polaris,  etc.,  by  A. 
Hall,  jr. ;  pp.  7.  The  Author. 

Terrestrial  Refraction  and  the  Trigonometrical  Measurement  of 
Heights,  by  W.  Harkness  (Ast.  Journal  No.  526).    The  Author. 

A  Plan  for  the  Endowment  of  Astronomical  Research,  by  E.  C. 
Pickering;  pp.  13.  The  Author. 

Definitive  Orbit-Elements  of  Comet  1901  I.,  by  C.  J.  Merfield. 

The  Author. 

Presidential  Address,  by  W.  H.  Warren,  Wh.  Sc,  etc.,  before  the 
Royal  Society  of  N.S.  Wales,  May  6, 1903 ;  pp.  58.  The  Author. 

Measure  for  Measure,  by  Thomas  Ranken ;  pp.  33.      The  Author. 

Etude  sur  I'Appareil  Circumzenithal  par  Fr.  Nusl  et  Josef  Jan 
Fric  ;  pp.  63,  with  plates.  The  Authors. 

Note  on  the  Principle  of  the  Arithmetic  Mean,  by  H.  C.  Pliimmer, 

M.A. ;  pp.  545-  551. 
On  the  Accuracy  of  Photographic  Measures  :    Reply  to  M.  Loewy, 

and  on   the  Images  JFormed  by  a  Parabolic  Mirror,  etc.,  by 

H.  C.  Plummer,  M.A. ;  pp.  13  -  26. 

On  the  Suggestion  by  Sir  David  Gill  that  the  Brighter  Fixed  Stars 
are  as  a  Whole  rotating  with  respect  to  Fainter  Stars  as  a 
Whole,  by  H.  H.  Turner,  D.Sc  etc. ;  pp.  55  -  71. 

On  Jacobi's  Method  of  Facilitating  the  Numerical  Solution  of 
Equations  arising  in  the  Theory  of  Secular  Perturbations,  by 
H.  C.  Plummer,  M.A.;  pp.  89-95. 

Note  on  the  Use  of  Mr.  Aldis'  Tables  of  the  Function  i  (^-fcos  $) 
in  determining  the  Elements  of  an  Orbit,  by  H.  C.  Plummer, 
M.A.;  pp.  147-155. 

A  Note  relating  to  the  Preservation  of  Negatives,  by  F.  A.  Bellamy ; 

pp.  71  and  72. 
Note  on  a  New  Star  in  the  Constellation  Gemini,  by  | 

F.  A.  Bellamy.  >  pp.  326  -  330. 

The  Place  of  Nova  Geminorum,  by  Max  Wolf,  Ph.D.  ) 

The  New  Star  in  Gemini,  by  H.  H.  Turner,  D.Sc,  etc, ;  pp.  11. 

The  Astrographic  Chart  and  Astrographic  Methods,  by  H.  H. 
Turner,  D.Sc,  etc  :  pp.  16. 
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Positions  of  166  Stars  around  Nova  Genainorum,  etc.,  and  on  the 

Position  of  X  Geminorum,  by  F.  A.  Bellamy;  pp.  511  -526. 
On  Oscillating  Satellites,  by  H.  C.  Plummer,  M.A. ;  pp.  435  -"443. 

H,  H.  Turner,  D,Sc.,  S^. 

On  the  Period  and  Light  Curve  of  (7514)  U  Y  Cygni,  by  A.  Stanley 
Williams  ;  pp.  303  -  313.  The  Author. 

The  Wanganui  Astronomical  Observatory,  Illustrated  Sheet. 

/.  T.  Ward,  Wanganui,  N.Z. 


ERRATA. 


Report  for  1902,  page  3. 

In  the  2nd  and  7th  lines  from  the  bottom,  for  C  and  D,  read  D  and 
E  respectively. 


MEMORANDUM. 


The  following  publications  have  been  issued  directly  from  this 
Observatory,  and  only  a  few  copies  remain  of  some  of  the  issues: — 

No. 

1.  Windsor  Meteorological  Observations  for  1863-64-65-66. 

„  1867-68-69-70. 
„  1871-72-73-74-75-76. 
„  1877-78-79-80-81. 
„  1882-83-84-85. 
„  1886-87-88-89-90. 
„  1891-92-93-94-95-96-97. 

8.  History  and  Description  of  Mr.  Tebbutt's  Observatory,  Windsor^ 
to  the  close  of  1887. 

9.  Report  of  the  Observatory  for 1888. 


2. 

3. 

4. 

5. 

6. 

7. 

10. 

11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
12. 
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II 


II 


II 


II 


1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 


F"The  Sydney  Observatory  and  the  Sydney  Morning  Herald- 
for  Astronomy  in  New  South  Wales. 

Be  good  enough  to  rule  through  the  titles  of  such  of  the  above 

works  as  you  have  in  the  Library  of  your  Institution,  and  return  to 

me  the  memorandum  by  an  early  mail. 

JOHN  TEBBUTT. 
The  Observatory, 

Windsor,  N.  S.  Wales, 

190S,  April  12. 
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